EARLY DETECTION IMPLEMENTATION GROUP
National Cancer Institute

The Early Detection Implementation Group (EDIG) was charged with coordinating the
implementation of recommendations from the Cancer Prevention and the Cancer Control
Program Review Groups in the area of cancer screening and early detection.

To accomplish this task, NCI staff first formed an internal working group that suggested experts
in the field of cancer prevention and control to serve on the full EDIG. The internal working
group then prepared a working document (See Attachment A) that listed all the
recommendations relevant to early detection from the reports of the Cancer Prevention Review
Group and the Cancer Control Review Group. This was used as the basis for subsequent
discussion in the EDIG. The specific recommendations in the area of early detection research
from the Cancer Prevention and the Cancer Control Program Review Groups have been
extracted from the full reports and listed in Attachment B.

The full EDIG consisted of a number of experts whom we felt brought a breadth of knowledge to
the field of screening and early detection. These include a number of outside consultants, as well
as representatives from several NCI Divisions (See Attachment C). In the course of fulfilling
this charge, the EDIG met four times (See Attachment D) along with invited representatives and
speakers to aid in finalizing the implementation plan.

The following documents represent the combined effort of the EDIG which we feel will have a
positive effect in the area of cancer screening and early detection, and which addresses the
recommendations of the Program Review Groups.
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EARLY DETECTION IMPLEMENTATION GROUP (EDIG) RESPONSE
INTRODUCTION

Early detection strategies in cancer involve the search for invasive cancers in at-risk populations at
curable stages of disease, as well as the search for non-invasive abnormalities which have an
elevated probability of progression to invasive cancer. Successful treatment of the latter category
of abnormalities is a form of primary cancer prevention. Screening of asymptomatic people is the
primary means to accomplish early detection, whether in the physician’s office, community
invitation programs, or mass population-based organized programs in a national health system.
The first two screening settings are often termed “opportunistic,” and they are the most common
settings in the United States. The third setting, organized population-based screening, is more
characteristic of countries with national systems of universal health care, such as the United
Kingdom, Scandinavia, and other European countries.

The primary goal of early detection research is to determine if there is a benefit to screening and to
determine the magnitude of the benefit. An important theme common to all three screening/early
detection settings is that large numbers of otherwise healthy people undergo testing to identify a
relatively much smaller number of affected people. This usually involves incurring inconvenience
and low levels (hopefully) of morbidity in large numbers of people to avert cancer death in a
relatively few. Potential harm to many individuals must be weighed against the benefit to a few.

In any case, screening of large numbers of people involves, in aggregate, substantial resources.
The incremental benefit in terms of mortality reduction achievable with these resources should be
weighed against the incremental benefits achievable were these resources to be put into other
health care strategies. This assessment of “opportunity costs” is also part of early detection
research, since these costs can be a hidden “harm” in widespread use of relatively (or completely)
ineffective screening strategies.

The cost of doing early detection clinical trials is high relative to most therapeutic trials, due to the
large numbers of study subjects and time needed to reach a definitive endpoint: reduction in
cancer specific mortality, the underlying goal of screening. Because the costs of doing the trials
are substantial, albeit paling in comparison to widespread implementation of screening
nationwide, they involve opportunity costs in research investment. Sometimes, these looming
opportunity costs give pause to plans for clinical trials, or lead to ending the follow-up phase of a
large trial as soon as a primary endpoint has been achieved. Much information can be lost with
this strategy, because data on late consequences of screening and subsequent therapy are not
collected. Therefore, it is important to develop prioritization criteria by which new research
proposals and trials can be measured. (Hopefully, other research strategies would be measured
against similar criteria as part of strategic planning.) A potential goal would be to develop a
process for receiving and handling investigator initiated ideas for clinical trials. Recent examples
for which explicit process would have been useful are proposals for a breast cancer screening trial
for women age 40-41 and a colorectal cancer screening trial with colonoscopy. In addition, it may
be useful to develop standard guidelines to direct trials in a cost-efficient manner.
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New insights into heritable genetic mutations, which confer extremely high risk for some cancers,
may allow us to focus screening efforts on particularly high-risk populations. At present, however,
it appears that only a minority of cancers are attributable to inherited genetic abnormalities. It is
therefore important to focus early detection research efforts upon both “high risk” and “average
risk” people. Both were themes of this implementation group.

Other important themes discussed by the EDIG were research on simultaneous assessment of
multiple early detection biomarkers for cancer using informatics tools, and extension of research
results and benefits to minority and underserved populations.

PROGRAM REVIEW GROUPS RECOMMENDATIONS AND THE EARLY
DETECTION IMPLEMENTATION GROUPS (EDIG) CHARGE

The EDIG was charged with coordinating the implementation of the recommendations from the
cancer prevention and cancer control program review groups in the area of cancer screening and
early detection.

The specific recommendations in the area of early detection research from the Cancer Prevention
and the Cancer Control Program Review Groups, fell into five main categories:

Advisory Processes, Resources, and Prioritization

Screening Studies Design

Molecular early detection and exposure/risk markers

Behavioral and systems approaches to implementation of effective screening tests
Surveillance of the population for screening behavior

e

The EDIG felt that the last two of the five categories fell under the purview of the behavioral
research/cancer control working group, and the cancer surveillance working group, and will not
be addressed further in this document. Nevertheless, opportunities for collaboration with cancer
control and behavioral scientists were discussed at some length. It was felt that the Early
Detection Research Network concept proposed below would offer the opportunity to incorporate
studies in basic behavior research (risk communication, risk perception, culturally sensitive
communication, etc.) These collaborations should be encouraged and planned in each early
detection study involving human subjects.

The EDIG formulated ten primary questions to cover the first three categories. The questions and
brief summary of the EDIG response follow:

Question 1. What should be the criteria for starting clinical trials in cancer screening?

Relevant Discussion: The EDIG discussed the prioritization of randomized trials during the first
three meetings, especially on March 10 (page 18 of the Minutes) and on May 11 (page 13-14 of
the Minutes). The potential use of modeling before new randomized trials are initiated was
suggested by a group member. A proposal was made for developing statistical methods and a
statistical infrastructure so that the results of a trial could be predicted in order to avoid long-term
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expensive trials that may not yield useful information. While there was agreement in the value of
this approach, it was felt that it could take several years to develop a successful model.

Recommendation: The Group has considered the relevant scientific issues related to randomized
trials (Phase III) and endorsed the following criteria for the prioritization of clinical trials in early
detection:

o Strength of Hypotheses - This dimension measures the degree to which there is genuine
uncertainty regarding the question(s) posed by the study. Hypotheses that are supported only by
weak evidence would score poorly. Hypotheses that would score highly are those for which
substantial evidence exists but is either not strong enough to be conclusive or is contradicted by
other substantial evidence. “Proven” hypotheses would not be scored highly.

e Impact on Public Health - If outcome of the study were to be positive, how large would the
effect on public health be? This would include considerations of disease burden, incidence,
mortality, and morbidity as well as potential adverse consequences.

e Impact on Current Scientific Paradigms - this dimension measures the importance of the
scientific question being asked or the potential impact should the result(s) of the study be positive.
Impact includes moving the state-of-the- science forward, paradigm shifts, etc. If the proposal is a
large program initiative, rather than a specific study or scientific question, what will be its impact
on a field or critical area of science that would not be achieved without this assistance?
Opportunities that would score highly are those that cover a range of needs in related or unified
scientific, biological, or medical subject areas, rather than a single area in isolation. Areas in
which progress is being made, albeit at a less than optimal pace, would be scored based on
opportunities and needs to infuse new ideas or technologies in the field.

o Strength of Study Design - This dimension measures the degree to which the proposed study is
anticipated to provide clear results. Its strength will be measured by important design factors such
as randomization, blinding, good power, and good measurement tools, to assess both benefits and
risks. Study feasibility and efficiency would also be a strong consideration. Other study strengths
will include multiple endpoints, the efficiency of the design in addressing multiple questions and
the use of substudies to answer other sub-hypotheses. There would also be attention given to
whether the available technology is capable of giving a clear answer.

e Portfolio Balance - The existence of several ongoing studies of a similar nature of the same
cancer sites and methodology (basic, clinical, population-based) should receive a negative rating.
A study that fills an obvious gap -- should score highly. A balance between immediate versus
long-term outcomes is also important.

e Window of Opportunity - How quickly is the technology, test, or strategy being taken up into
community practice? In some cases, delay of definitive testing of a new technology would
decrease the likelihood that the technology could ever be tested rigorously, since finding an
“uncontaminated” control group would be difficult. It may be important under such circumstances
to launch a trial before the medical community and public have made up their minds, right or
wrong, to embrace the technology, even if the evidence for launching the trial falls short of ideal.
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The trial must have 1) an explicit statement of the objectives of the screening trial; 2) a definition
of the population to be screened, the time it will take to screen the population and the screening
interval; 3) evaluation of preliminary research studies to assess the usefulness of the early
detection test or marker and specific interventions in the population, and; 4) clear indication of
endpoints (risks and benefits) to be assessed in the course of the trial. It may not always be
possible to acquire sufficient empirical information that will allow decisions to be made. In these
cases, the information can be modeled and computer simulations can be used to assess the
assumptions of the decision model, if possible. Many approaches to modeling screening have been
published, but the assumptions in many models are often not proven in empirical studies.

QUESTION 2. What should be the process for funding decisions on large investigator-
initiated cancer screening trials?

Recommendation: Currently, NCI requires that all applications for more than $500,000 (total
cost) per year, including those to conduct clinical trials, must be cleared by the appropriate
Division for programmatic relevance prior to review either by the Division of Extramural
Activities (DEA), NCI, or the Center for Scientific Review (CSR). It is proposed that at such
times, when proposals are referred to Program, research proposals on new screening trials be
initially reviewed by an ad hoc committee composed of NCI staff and outside members. Review
will primarily consider whether the proposed research meets the criteria discussed above. DEA
and/or the CSR Initial Review Groups will still have the responsibility to evaluate the scientific
merits of the proposals.

QUESTION 3. What is the critical pathway to be followed in validating early detection
molecular or secreted protein markers?

Relevant Discussion: The basic steps needed for biomarker research and development were listed
as (1) the concept, (2) a new approach, (3) proof of principle, (4) revising or improving the
approach, (5) pilot feasibility studies, (6) technology enablement, (7) prospective monitoring
trials, and (8) a prospective screening trial. Several research designs for validating biomarkers
were proposed (for details, please refer to May 11 Minutes). A discussion came up regarding
several “biological foot prints” in biomarkers research - from basic science research to clinical
trials, and a prioritized list of biomarkers that may be clinically useful and the types of
specimens/patients to be compared for cross-validation. The Implementation Group felt that a
stable infrastructure was needed to accomplish the goals of biomarker research including clinical
validation. A proposal was made for establishing Centers for Molecular Diagnosis with emphasis
on collaboration with industry and development of a national diagnostic trials group with national
cohorts and biorepositories. It was further suggested that such a mechanism must be designed to
operate generically in order to avoid creating a customized structure for each research issue. The
idea of using a vertical approach in the development and validation of biomarkers was discussed
(Minutes of April 6 and May 11 meetings)- from the laboratory through implementation,
performance characteristic assessment, and initial application in defined populations.

In discussing this concept, the Group noted the need to translate research from the laboratory to
clinical application.
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Recommendation: Based on the discussion of the Group members and their enthusiasm for a
“vertical approach” to biomarker research, Program now offers the concept of a Prevention
Research Network for Studies in Biomarkers, Cancer Detection and Risk Assessment as the
framework for this approach (See Attachment E). The network approach has many advantages. It
is flexible, provides opportunities for conducting biomarker research in an integrated,
multidisciplinary environment, and facilitates collaboration among technology developers, basic
scientists, clinicians, and other health professionals. Because the Network will include multiple
institutions, it will have access to patients, including those with premalignant lesions. The network
will establish a stable and reliable connection between basic laboratory research and clinical
testing as well as industry, a need that was considered by the Implementation Group.

QUESTION 4. Can surrogate endpoints replace cause specific mortality in definitive
screening trials? How would such endpoints be validated?

Relevant Discussion: The concept of intermediate endpoints or surrogate outcomes is based on the
multi-stage progression model of cancer. In prevention, they are defined as cellular, biochemical,
or molecular changes associated with a stage of carcinogenesis prior to the final endpoint of
irreversible cancer. Before these markers can be used as endpoints for early cancer detection or as
surrogate outcomes in chemoprevention trials, they must be validated for a well-defined clinical
outcome. It was noted (page 15, May 11 meeting) that there are few validated surrogate outcomes
at present. One possible surrogate, for instance, in colon cancer is large polyps. It was explained
that knowing the natural history helps to validate surrogate endpoints, for which (validation) a
sufficient number of subjects are needed.

At least three elements are necessary to use biomarkers as surrogate outcomes: 1) the proper
definition of the risk factor and how to detect it, 2) the proper definition of the definitive outcome
of interest and a description on how to assess it, and 3) knowledge of the strength and direction of
the relationship between the surrogate outcome and the definitive outcome over a specified time
interval. For a risk factor to be a useful surrogate outcome it must be strongly connected to the
definitive outcome and the probability and direction of the relationship must be known. Surrogate
outcomes do not shorten the first investigation because the relationship between the risk factor and
the true outcome (cancer) must be known prior to using the risk factor as a surrogate outcome.

Recommendation: Several basic criteria must be met before the potential markers could serve as
adequate surrogate endpoints either for risk estimation or clinical outcome: (1) Is the surrogate
biomarker differentially expressed in normal and high-risk or tumor tissue? (2) At what stage of
carcinogenesis does the marker appear? (3) Does the marker and its assay provide acceptable
sensitivity, specificity and predictive value, and (4) How easily can the marker be measured? For
biomarkers to serve as intermediate endpoints, it would be desirable to satisfy additional criteria
(1) Can the marker be modulated by chemopreventive agents? and (2) Does modulation of the
marker correlate with a subsequent decrease in cancer rate? These criteria can be tested and
evaluated in animal models and in human tissue specimens. The proposed Prevention Research
Network for Studies in Biomarkers, Early Detection and Risk Assessment concept will offer the
opportunity to conduct studies to validate such markers in different institutions at the different
stages of biomarker development concurrently (See Attachment E). Because of its importance,
this question is still undergoing Program Review.

Introduction 6



QUESTION 5. How can the Institute plan for long-range follow-up in screening trials to
detect benefits and risks for screening and treatment?

Relevant Discussion: It was noted that it would be useful to have a stable funding mechanism for
long-term projects. Whenever there are budget constraints, it becomes necessary to measure the
costs and investment in follow-up versus costs of new projects. The Group reached a consensus on
the need to make a commitment to finish trials. Another concern was brought up about the
discontinuity in such decision making when a new review group examines the record at the 5-year
renewal point.

It was proposed that criteria be established for trial continuation. One member proposed linking
this to planning for a trial’s progress review, stating that an independent review group should
decide if the trial endpoints have been reached.

Recommendation: Develop a prioritization of resources and a stable funding mechanism for
long-term projects.

QUESTION 6. How should the Institute prioritize resources for biorepositories attached to
screening trials?

Relevant Discussion: One member informed the Group that the Cancer diagnosis Program,
Division of Cancer Treatment and Diagnosis is setting up a review committee in the near future,
one of whose objectives will be to develop prioritization and evaluation criteria. The EDIG felt
this issue should therefore be deferred to that group.

Recommendation: It was noted that Question 6, like Question 5, involves a prioritization of
resources. Work is in progress to set up a committee to deal with repository issues. It was
suggested that the EDIG defer to the new committee for establishing objective criteria and
developing a repository proposal. Such a proposal could then be brought back to this Committee’s
membership for information.

QUESTION 7. What is the appropriate informed consent for future tests on collected
materials in biorepositories?

An EDIG member noted that this question is being addressed by other groups, such as the
National Action Plan on Breast Cancer (NAPBC). Therefore, this question was not discussed at
great length by the EDIG.

QUESTION 8. What are the behavioral and systems approaches that can be studied to
improve dissemination of screening practices that have been proven to decrease mortality?
What special approaches are directed at minority population?

Relevant Discussion: There was discussion of the need for an analysis of the barriers to early

detection in underserved populations and highlighted the need for intervention research designed
to find ways to increase the maintenance of cancer behavior that adheres to screening
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recommendations. Where possible, collaborations with behavioral scientists should begin early in
the evaluation of new screening technologies, so that basic behavioral ancillary studies can be
going on in synchrony with technology assessment. It is likely that the Division of Cancer Control
and Population Science will take the lead in this area, since the mission of the Division includes
behavioral studies.

Recommendation: The following types of behavioral studies are important in the development,
testing, and implementation of early detection tests and procedures:

e Recruitment strategies for under-represented populations in trials of promising new tests.
e Adherence behavior issues in the evaluation of efficacy of new tests.

e Studies of the acceptability of new tests given behavioral and cultural norms in particular
population subgroups.

e Studies to discover barriers and incentives to screening of tests of proven efficacy and the
development and evaluation of interventions to improve adherence to recommend practices.

QUESTION 9. Is the organizational structure of the early detection effort ideally configured
for early phase (or preclinical) and clinical screening studies?

The proposed DCP reorganization structure was presented to the EDIG. The new structure is a
matrix design of Programs covering the basic foundations of prevention research, and Branches
covering disease-specific areas of research (i.e., the “product lines”). The DCP Director will be
discussing his proposal with the NCI Director and his advisors in the near future. (See
Attachment F)

QUESTION 10. What is the role of industry in development of biomarkers and tools for
early detection? How can NCI work with industry?

Recommendation: Program plans to include industry as a formal partner within the proposed
Prevention Research Network for Studies in Biomarkers, Early Detection and Risk Assessment
concept, which will give commercial companies access to organized clinical studies (See
Attachment E). There will be two major benefits for industry that should be emphasized, 1)
industry will have access to patients for clinical studies of products that are developed by the
private companies, and 2) industry will have access to new discoveries made by network
investigators in academic research laboratories. Since industry will ultimately have the
responsibility to produce and market the new tests, it should also be involved in the development
and clinical testing.

NCT has established a task force to encourage industrial participation in the development of
relevant technology in the detection and diagnosis of earlier cancer. In addition, the Institute has
issued or will issue several initiatives (R21/33 and R43/44) to encourage participation by industry
in cancer detection. There is ongoing discussion among the NCI leadership on directly involving
industry in NCI supported projects. A major barrier in bringing industrial partners into
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government supported projects relates to intellectual property restrictions. Also, a barrier exists for
industrial participation for economic and practical reasons. Diagnostic testing is sometimes a low
margin, low profit business and the market size may be relatively small under some circumstances.
Practical limitations restrict what can be charged for a diagnostic test. As a result, many
companies are backing away from high technology procedures. However, low or modest
technology for

screening/early detection may appeal to industry, because testing may be applied to large at-risk
populations. The industry also faces difficulty in coordinating its obligation to commercial
partners (investors) and NCI. The proposed Network envisages a partnership between industry and
academic centers in the early stages of development - discovery, assays, preclinical models, and
clinical trial design. Currently, the system does not work effectively - products that should be
developed are not, and products that should not be developed often are. This mis-development
results from a lack of expertise at the early stages of innovation.

Introduction 9



ATTACHMENT A
INTRODUCTION

Strategies in Early Detection Cancer Research

Early detection strategies in cancer involve the search for invasive cancers in at-risk populations at
curable stages of disease, as well as the search for non-invasive abnormalities which have an
elevated probability of progression to invasive cancer. Successful treatment of the latter category
of abnormalities is a form of primary cancer prevention. Screening of asymptomatic people is the
primary means to accomplish early detection, whether in the physician’s office, community
invitation programs, health maintenance organization (HMO) setting, or mass population-based
organized programs in a national health system. The first two screening settings are often termed
“opportunistic,” and they are the most common settings in the United States. The third setting,
organized population-based screening, is more characteristic of countries with national systems of
universal health care delivery, such as the United Kingdom, Scandinavia, and other European
countries.

An important theme common to all three screening/early detection settings is that large numbers of
otherwise healthy people undergo testing to identify a relatively much smaller number of affected
people. This usually involves incurring inconvenience and low levels (hopefully) of morbidity in
large numbers of people to avert cancer death in a relatively few. Harm to the majority must be
weighed against benefit to the minority. Of course, it is also an important goal in early detection
research to determine if there is a benefit to the minority and to determine the magnitude of the
benefit.

In any case, screening of large numbers of people involves, in aggregate, substantial resources.
The incremental benefit in terms of mortality reduction achievable with these resources should be
weighed against the incremental benefits achievable were these resources to be put into other
health care strategies. This assessment of “opportunity costs” is also part of early detection
research, since these costs can be a hidden “harm” in widespread use of relatively (or completely)
ineffective screening strategies.

The cost of doing early detection clinical trials is high relative to most therapeutic trials, due to the
large numbers of study subjects and time needed to reach definitive endpoints: reduction in cancer
specific morality, the underlying goal of screening. Because the costs of doing the trials are
substantial, albeit paling in comparison to widespread implementation of screening nationwide,
they involve opportunity costs in research investment. Sometimes, these looming opportunity
costs give pause to plans for clinical trials, or lead to ending the follow-up phase of a large trial as
soon as a primary endpoint has been achieved. Much information can be lost with this strategy,
because data on late consequences of screening and subsequent therapy are not collected.
Therefore, it is important to develop prioritization criteria by which new research proposals and
trials can be measured. Hopefully, other research strategies would be measured against the same
criteria as part of strategic planning. This will be an additional theme for the committee to address.
A potential goal would be to develop a process for receiving and handling investigator initiated
ideas for clinical trials. Recent examples for which an explicit process could help are proposals for
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ATTACHMENT A

a breast cancer screening trial for women age 40-41 and a colorectal cancer screening trial with
colonoscopy. In addition, it may be useful to develop standard guidelines to direct trials in a cost-
efficient manner.

New insights into heritable genetic mutations, which confer extremely high risk to some cancers,
may allow us to focus screening efforts on particularly high-risk populations. At present, however,
it appears that only a minority of cancers are attributable to high risk inherited genetic
abnormalities. It is therefore important to focus early detection research efforts upon both “high
risk” and “average risk” people. Both will be themes of this implementation committee. (missing
partial line of text) and the Cancer Control Program Review Groups have been extracted from the
full reports. The internal working group placed the specific recommendations into the following
categories:

L. Advisory Processes, Resources, and Prioritization

II. Screening Studies

I1I. Molecular early detection and exposure/risk markers

IV.  Behavioral and systems approaches to implementation of effective screening tests
V. Surveillance of the population for screening behavior

The internal committee felt that the last two of the five categories fell under the purview of the
behavioral research/cancer control implementation working group, and these categories wil// not be
addressed further in this document.

Each of the first three categories and the specific recommendations are discussed below. The
results of discussion in the internal working group were only preliminary and served only as a

starting point for deliberations by the full implementation group on early detection.

I. Advisory Processes, Resources, and Prioritization

A. Prioritization of Clinical Trials in Early Detection

Proposed primary (dominant) and secondary criteria for explicit prospective prioritization of large
studies or projects are listed below. They are currently under discussion by the Extramural
Division Directors Committee of the NCI. We would like input from the Early Detection
Implementation Group on these criteria.

Primary Criteria
o Contribution to Portfolio Balance - the existence of several ongoing studies of a similar nature
of the same cancer sites and methodology (basic, clinical, population-based) should receive a

negative rating. A study that fills an obvious gap -- should score highly. A balance between
immediate versus long-term outcomes is also important.
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ATTACHMENT A

Strength of Hypotheses Engendered in the Project -This dimension measures the degree to
which there is genuine uncertainty regarding the question(s) posed by the study. Hypotheses
that are supported only by weak evidence would score poorly. Hypotheses that would score
highly are those for which substantial evidence exists but is either not strong enough to be
conclusive or is contradicted by other substantial evidence. “Proven” hypotheses would not be
scored highly.

Strength of Study Designs/Tools That Can be Brought to Bear to Answer Hypotheses —This
dimension measures the degree to which the proposed study is anticipated to provide clear
results. Its strength will be measured by important design factors such as randomization,
blinding, good power, and good measurement tools, to assess effects. Other study strengths
will include multiple endpoints, the efficiency of the design in addressing multiple questions
and the use of substudies to answer other sub-hypotheses. There would also be attention given
to whether the available technology is capable of giving a clear answer.

Importance of the Scientific Question Being Asked: or if the Project Generates Positive
Results. Impact On Public Health or Potential Impact of Program Initiative - This dimension
will measure the importance of the scientific question being asked or the potential impact
should the result(s) of the study be positive. Impact includes moving the state-of-the-science
forward, paradigm shifts, potential to reduce disease burden, etc. If the proposal is a large
program initiative rather than a specific study or scientific question, what will be its impact on
a field or critical area of science that would not be achieved without this assistance?
Opportunities that would score highly are those that cover a range of needs in related or
unified scientific, biological, or medical subject areas, rather than a single area in isolation.
Areas (missing text) in opportunities and needs to infuse new ideas or technologies in the field.

Incidencel Prevalence/Trends of the Disease(s) in The Population (Burden of Disease) — This
dimension measures the burden of the disease in the population along with trends in incidence
and mortality. A large burden and increasing trend is scored highly.

Secondary Criteria

Uniqueness of the Problem That is not Being Addressed by Other Research Institutions Within
the National Cancer Program

Congressional Interest

Public Interest

B. Resources: National Databases of Available Screening Trials

The PDQ (Physicians Data Query) is a comprehensive cancer database that contains
peer-reviewed statements on treatment, supportive care, prevention, and screening, as well as
anti-cancer drugs; a registry of over 1,600 open and 8,000 closed clinical trials from around the
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ATTACHMENT A

world; and directories of physicians and organizations that provide cancer care, including more
than 4,000 FDA approved mammography screening facilities. All NCI sponsored screening and
prevention trials are currently part of this database. PDQ was developed and is maintained by the
International Cancer Information Center of the U.S. National Cancer Institute (NCI) with the help
of cancer experts from across the U.S. All PDQ statements are peer-reviewed and updated every
one to three months by five editorial boards of oncology specialists in adult treatment, pediatric
treatment, supportive care, screening and prevention, and anticancer drugs.

The PDQ Committee is in the process of forming a panel of experts to update the PDQ database
system. The committee will consist of NIH physicians and experts, outside physicians, and
community members interested in making the PDQ a more user friendly tool. In addition, input
from the Early Detection Implementation Group would be welcome as part of the updating
process. If the group wishes, formal presentation by PDQ staff could be arranged.

C. Biorepositories and Tissue Banks

The goals of improving early detection and developing novel molecular markers for cancer which
are easily detectable, specific, sensitive and have high predictive value, can best be achieved via
systematic evaluation of biomarkers in tissues, sera and other biological fluids collected
prospectively from populations at various levels of risk for cancer development. While recent
advances in molecular biology allow for measurements of genetic changes that occur during the
process of cancer development and progression, the validation of molecular markers requires a
complex and lengthy series of prospective evaluation studies. Numerous tumor banks have been
established. Nevertheless, specimens in some banks were collected and stored less than optimally
or were processed according to a very specific protocol so that such banked specimens, especially
tissues, could not be used for a wide range of research. Furthermore many tissue banks contain
tissues which could not be linked to patients’ prior historical information, to tumor stage and grade
and/or to patients’ therapies or clinical outcome. In addition, many of the existing biorepositories
do not collect and bank samples of uninvolved or histologically normal tissues which are
necessary in characterizing “field effects” on the initiation and progression of some
epithelial-derived tumors.

Development of a biorepository to serve an early detection program should be carefully planned
with attention paid to protocols for sample collection, prevention and storage to assure uniformity
of quality of the specimens. Several different procedures may be desired, especially for
preservation, so that specimens will be useful for a variety of studies. If specimens are to be
collected from participants in screening programs, plans should be made for serial collections. If
feasible, an attempt should be made to obtain matched tissues, such as blood and urine in (missing
text) addition for each person who serves as a source of specimens.

Existing biorepositories vary in the completeness of the associated clinical and demographic data.
Many of the collections have built-in biases that prevent generalization of results from studies of
the specimens. Quality control of specimen characterization and preparation varies significantly
and users of a resource frequently are not aware of potential problems they may encounter in using
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ATTACHMENT A

the specimens. All of these issues must be considered in the design of any new repository for early
detection research.

At present the existing biorepositories are being reviewed by a panel of NCI extramural scientists
and criteria are being developed to measure their success and failure in serving the stated purpose
of individual biorepository and their contributions to cancer diagnosis research. The existing
biorepositories have limited use in early cancer detection research and therefore the establishment
of a biorepository based on uniform protocols and stringent quality controls is needed to serve the
extramural scientific community.

D. Ethical Issues and Informed Consent

There is a growing interest and concern in the ethical and legal issues regarding the use of stored
specimens. This has primarily occurred due to the increase in the availability of electronic transfer,
matching of patient identity with research results, and compilation of data and patient records, and
advances in molecular biology and research questions.

To discuss the topic of tissue banking, it is important to understand that there are two ways that
specimens are collected and utilized by researcher. One type is a specimen collected and stored
from a patient having a routine surgical procedure. The other is a specimen stored from patients
participating in clinical research studies. Specimens from both categories have been utilized for
medical research for decades. The reason for the relatively recent concern about storage and
utilization of specimens is two-fold. One is that patients contributing specimens from routine
surgical procedures may not be aware that their specimens may be stored and utilized for future
research. This is a concern not only because of the development of electronic records but also
because of the potential for discrimination by insurers or employers due to identification of a
genetic risk status. The second concern is for the specimen-contributing research participant.
Informed consent is obtained for the storage and research use of the specimens, but dependent
upon the level of identity attached to each specimen, similar concerns exist regarding disclosure
and genetic discrimination.

The National Action Plan on Breast Cancer (NAPBC) has contributed significantly to the
discussion to improve the quality and effectiveness of the informed consent process for tissue
banking from routine clinical surgical procedures. Their extensive work in this area has benefited
the coalescence of issues in both the research and non-research setting of specimen banking.
NAPBC had three goals when undertaking this project:

e To elevate the role of the tissue donor to that of an active partner

e To develop a user-friendly consent process that is meaningful to both patients and researchers.

e To develop a set of standards for specimen use upon which researchers could rely.
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The NAPBC and others have identified the following concerns relating to tissue banking and
testing in the research community. These issues continue to generate discussion:

e level of anonymization of the samples
e disclosure of research results
e commercial use of specimens

e tissue bank concerns including the oversight board and duties of the tissue trustee.

The model consent form developed by the NAPBC has attempted to address each of these issues.
It was developed by using information and ideas from existing IRB approved forms, discussions
with representatives of the breast cancer clinical and research communities, and 27 focus groups
that drew from racial/ethnic and socio economic groups of adults within and outside the health
care community.

In addition to developing a model consent, the NAPBC has provided two other documents: an
information sheet about the use of human tissue specimens in research that could serve to answer
the types of questions likely to arise from patients and their families and a set of principles
designed to assist IRBs in deliberations on tissue banking issues. It is anticipated that these
documents will be in final form in the spring.

The National Bioethics Advisory Commission (NBAC) has taken up issues related to tissue
banking as a current topic of study and review. They anticipate submitting a report on the topic of

tissue banking by early 1998.

II. Screening Studies

A. Ongoing Screening Trials in the General Population

Two DCP-sponsored prospective randomized screening trials are ongoing. The first is the
Prostate, Lung, Colorectal, and Ovarian (PLCO) study. Currently conducted at 10 screening
centers in the country, nearly 100,000 of a planned 148,000 study subjects have been randomized
to the control arm (usual medical care) or to the screened arm (serum prostate-specific antigen,
digital rectal exam, in men; serum CA125, transvaginal ultrasound, ovarian palpation in women;
chest x-ray, 60 cm flexible sigmoidoscopy in both genders). Primary study endpoints are cause-
specific mortality. Together, the PLCO cancers account for about half of cancer deaths in
America. The study has been formally endorsed by the American Cancer Society, and partial
funding for minority participant accrual is provided by collaboration with the Centers for Disease
Control and Prevention (CDC). The prostate screening portion of the trial is part of an
international collaboration to combine data from a number of prostate cancer screening studies
ongoing worldwide (the International Prostate Screening Trials Evaluation Group.
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The second large ongoing screening trial is the ALTS (* ASCUS/LSIL) Triage Study for cervical
cancer. Together, ASCUS and LSIL account for an estimated 3 million cases of cervical
abnormalities detected per year on Pap screening in the United States. The natural history of these
low-grade abnormalities is unknown, but it is widely recognized that there is substantial over
treatment (and some attendant morbidity) of these lesions to prevent the progression of the
minority of legions to higher grade or invasive diseases. The ALTS study therefore compares
treatment of all such lesions to careful follow-up and treatment of lesions that do not
spontaneously regress. In the case of ASCUS, a third comparative study arm is immediate
treatment only of lesions than show DNA-based evidence of infection by the oncogenic human
papilloma viruses (HPV). Conducted at four screening centers in the U.S., about 2,000 of the
planned 6,000 women have been entered onto the study.”

B. Potential Studies

Investigator-initiated proposals have come from the extramural community to perform randomized
screening trials addressing two important issues: ( 1 ) one-time colonoscopy to screen for
colorectal cancer, and (2) initiation of screening mammography at age 40-41 vs. at age 50. Both
studies would require substantial resources. Perhaps the implementation committee would like to
use such proposals as a focus for practical discussions of a prioritization process.

The Early Detection and Biometry branches are collaborating on the development of decision
theoretic methods for guiding the selection of screening technologies, especially biomarkers, for
randomized clinical trials (RCT) evaluation. They are also collaborating on the development of
experimental designs suitable for individual and multi-marker RCTs. The initial applications of
these efforts are planned for biomarker evaluations within PLCO trial.

C. Collaboration and Communication Outside NCI

The Early Detection Branch initiated in 1997 regular meetings with the Food and Drug
Administration (FDA), Devices Division to trade information and develop strategies for
evaluating technologies for early detection, especially in the general population. This effort was
built upon a more informal relationship, which has existed for at least the last seven years. FDA
has recently intensified this activity and elevated it to a higher organizational level within FDA.
Also, the Agency for Health Care Policy and Research (AHCPR) has recently been invited to
participate in these regular meetings. Representatives of AHCPR are enthusiastic about the
collaboration.

* ASCUS = Atypical Squamous Cells of Unknown Significance. LSIL = Low-grade Squamous Intraepithelial Lesion.
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III.  Molecular Early Detection and Exposure/Risk Markers

Three potential applications of molecular markers were identified in the report of the Cancer
Prevention Program Review Group:

(1) Early Detection

(2) Surrogate Markers or Intermediate Endpoints
(3) Identification of High Risk Populations or Risk Assessment

Molecular genetic alterations in various types of benign and malignant tumors offer the
opportunity to detect specific tumor-related changes in DNA. This approach has the potential to
identify specific tests useful for early detection of cancers. For instance, molecular probes could be
used to detect altered DNA shed into the feces (colo-rectal cancer and pancreatic cancer), into
sputum (lung cancer), into pancreatic juice (pancreas), and in exfoliated cells in bladder washings
(bladder cancer) from neoplasms. In addition, correlation of molecular alterations with the
demographic data, risk factors, environmental exposure, family history, dietary history, and
follow-up events may provide important information on the biology of tumorigenesis. In 1990, the
Early Detection Branch initiated several studies under the Early Detection Research Network
(EDRN) to characterize preneoplastic stages of epithelial tumors. Several biomarkers, such as
crB-2 and crbB-3 in prostate and telomerase in lung cancer, were characterized for the first time as
potential early detection biomarkers.

Molecular markers could also serve as surrogate or intermediate endpoints in chemoprevention
trials, and could improve surgical and medical management as well as utilization of medical care
resources by providing better estimates of prognosis than those based on clinical and pathological
staging. Also, surrogate markers, which occur in the early pathogenic pathway, could reduce the
cost of and shorten the duration of primary and secondary cancer prevention trials, where the
endpoint would otherwise have to be cancer incidence or mortality. An expert panel convened by
the NCI included crbB-3 (resulting from the studies conducted under EDRN) in a panel of
potential surrogate biomarkers worthy of further development in pilot chemoprevention studies in
prostate cancer.

Risk-assessment has greatly benefited from the discovery of genotypic and phenotypic markers
that are associated with increased risk of cancer. This is well documented for many inherited
cancers, especially breast and colorectal cancer. For instance, the adenomatous polyposis
syndrome and hereditary nonpolyposis colorectal cancer (HNPCC), also called Lynch syndrome,
are two examples of autosomal dominant inherited disorders. Hypermutable microsatellite
sequences and (missing text) disease process observed in HNPCC and perhaps other cancers, as
well as for early detection. It is also known that the occurrence of colorectal cancer in first degree
relatives of patients with colorectal cancer is 3-4 times the general population without a
recognizable syndrome. Molecular technology could significantly advance our ability to assess
inherited and environmental/lifestyle risk factors. Recently, a program-sponsored study assessed
the molecular damage (loss of heterozygosity in chromosomes 3p and 9p) of lung tissue in
response to smoking and concluded that the former smokers had persistent evidence of genetic
damage for many years after smoking cessation.

Introduction 17



ATTACHMENT A

The Early Detection Branch has ongoing activities in many areas of molecular markers, especially
for identifying high-risk populations. The program has coordinated and facilitated the
development of the “Bethesda Guidelines” for the molecular diagnosis of HNPCC and
International Guidelines for the nomenclature for microsatellite instability (MSI), and assay and
quality control of MSI assessment. These guidelines have been endorsed by the International
Collaborative Group on HNPCC (ICG-HNPCC) whose members are drawn from more than 50
countries.

Future development of new generations of molecular markers will be guided by the following
principles: (1) The markers should be associated with the development of cancer; (2) Alterations
in the markers, such as mutations, should occur early in the development of the cancer; (3) These
alterations/mutations should be clonally preserved; (4) Assays for these markers should be
minimally invasive, simple, cost-effective and reproducible; and (5) the performance
characteristics, such as sensitivity, specificity and positive predictive value of these markers
should be high. Epithelial cell carcinomas, for example, offer opportunities for early detection
because; 1) the transition time from precancerous lesion to malignancy is relatively long,
sometimes 10 to 15 years, thereby providing a window of opportunity for detection; ii) cells are
shed into biologic fluids allowing DNA-based molecular detection and; iii) protein products may
be released in cells or body fluids in the early phase of tumor progression. Detection of molecular
markers in biologic fluids is likely to be acceptable to patients and physicians, is less invasive and
is practical. Therefore, the detection of molecular markers shed in biological fluids is being given
high priority.

In the short term our focus would be on those molecular markers which have been proven
biologically relevant and have high levels of reproducibility and accuracy. Markers such as p53
mutations, ras mutations, proliferation markers, telomerase, and microsatellite instability (MSI),
for example, must move beyond their current status as interesting laboratory correlation and
observations in small numbers of samples to establishment of the range of results in various at risk
groups in preparation for population-based validation studies. It will be necessary to organize the
burgeoning number of candidate markers and to categorize the relevant markers for each tumor
site (e.g., a range of genetic markers, differentiation markers, or other markers). Additionally, new
generations of gene expression markers are likely to be discovered from the NCI Cancer Genome
Anatomy Projects (CGAP). Program will continue to interact and collaborate with CGAP
investigators on potential early detection markers. It should be, however, noted that prior to
introduction of molecular markers into population screening, they should be validated as screening
tests, if possible, by evaluation of the test’s efficacy in reducing mortality and morbidity. The
ultimate evaluation of the efficacy of screening tests remains the controlled clinical trial.

In the long term, the major research initiatives addressing the development of molecular markers
will need to combine basic science discoveries concerning early events in cancer with new
detection technologies. Potentially useful detection technologies could then be evaluated using
clinically well defined normal tissue (histologically normal), preneoplastic and neoplastic lesions,
collected with ancillary demographic and epidemiological data. These studies need to focus on the
identification, characterization, and validation of molecular markers in high-risk individuals and
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accompanying demographic and epidemiologic data that could lead to the successful development
of early detection markers for high-risk subgroups drawn from the population. The translational
strategies needed to achieve these goals may fall into several critical areas: 1) tissue acquisition, 2)
resource development, 3) technology development, and 4) major research initiatives. An additional
important resource necessary for developing and validating molecular markers may be model
(missing text) epithelial cell types, 2) whole organ culture systems which mimic the structure,
cellular interaction, and growth of whole organs, and 3) animal models where the development of
epithelial tumors is frequent and can be followed through various stages.

The linkage of early detection research to ongoing screening trials or prevention studies could
accelerate the validation of molecular markers. Examples are planned and ongoing ancillary
substudies in the Prostate, Lung, Colorectal and Ovarian (PLCO) randomized screening trial; the
Breast Cancer Prevention Trial (BCPT); and the Prostate Cancer Prevention Trial (PCPT). Both
molecular markers and interventions may be evaluated in the same study or trial, potential savings
in time and resources. The program will also initiate collaborations with various programs in NCI
and other federal agencies, such as Food and Drug Administration and Agency for Health Care
Policy and Research. The program will seek joint initiatives with industry, using the CRADA
mechanism, to accelerate the development of new generations of molecular markers for early
cancer detection.
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RECOMMENDATIONS FROM THE PREVENTION REVIEW
GROUP ON EARLY DETECTION

Advisory Processes and Resources

e Develop and expand biorepositories and provide new access with appropriate consent for
testing of molecular detection strategies.

Biomarkers and Intermediate Endpoints
e Intermediate biomarkers for exposure and biological effects applicable in prevention

studies, and validate use in parallel studies in animals and people.

Early Detection and Diagnosis

e Develop new molecular markers for early detection.

e Develop high-throughput test for implementation of promising molecular diagnostic
approaches in clinical and population-based trials.

Advisory Processes and Resources

e Develop databases of a) clinical cancer prevention trials (objectives, target populations,
methodologies, successes, failures); b) tissue resources associated with clinical trials
accessible to research community through peer-reviewed mechanisms.

Collaboration and Communication Outside NCI
e Work with FDA on matters affecting prevention (e.g. validation of biomarkers).
Clinical Trials

e Comprehensive trials in high-risk populations for validation and potential integration of
novel prevention and detection strategies.

¢ Do RCTs in prevention and establish a process for deciding how, when, with what, and in
whom to do them.

Tobacco (DCCPS)

e Priority on preventing tobacco use in the young, encouragement of cessation in heavy
smokers and women, increasing use of recommended early detection tests, and
improvement of behavioral outcomes of genetic testing for cancer susceptibility.

CANCER CONTROL REVIEW GROUP RECOMMENDATIONS

¢ Ensure that the new Deputy Director coordinates research on cancer screening throughout
NCIL

e Develop mechanisms to assist decisionmaking regarding the initiation of randomized
clinical trials of screening technologies.
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Early Detection Implementation Meeting
Building 31, C-Wing, Conference Room 8

March 10, 1998, 8:30am - 4:00pm

Bethesda, Maryland
AGENDA
Time
1. Introduction Dr. Barnett Kramer, Chair 8:30 - 8:40
Deputy Director, Division of
Cancer Prevention, NC
Dr. Bernard Levin, Co-Chair 8:40 - 8:50
Vice President for Cancer Prevention,
MD Anderson
2. Orientation on Committee Ms. Sue Feldman 8:50 - 9:05
Operations Office of Advisory Activities
3. PLCO Screening Trial & Dr. John Gohagan
Attached Biorepositories Chief, Early Detection Branch 9:05-9:35
Open Discussion
4. Informed Consent Dr. Leslie Ford 9:35-10:05
Associate Director, Early Detection
& Community Oncology Program
Open Discussion
5. NC Supported Biorepositories Dr. Roger Aamodt 10:05 - 10:35
Chief of Resources Development Branch
Open Discussion
6. Biomarker Initiatives Dr. Sudhir Srivastava 10:35 - 11:05
Program Director, Early Detection Branch
Open Discussion
7. PDQ Initiative and Protocol Dr. Anne Thurn 11:05 - 11:35
Listing Chief, International Cancer
Research Data Bank Branch
Open Discussion
8. General Discussion All Participants 11:35-12:05
9. Lunch 12:05 - 1:30
10.Early Detection Imaging Progress Dr. Dan Sullivan 1:30 - 1:45
Review Committee
11. General Discussion/Future Plans All Participants 1:45 - 4:00
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April 6, 1998

BLDG. 31 Conference Room 10 C Wing

31 Center Drive
Bethesda, MD 20892

TIME: 8:00 a.m. to 4:00 p.m.

AGENDA
Time
Introduction Chair Barnett Kramer, MD 8:00 - 8:10
Deputy Director, Division of
Cancer Prevention, NCI
Co-Chair  Bernard Levin, MD 8:10 - 8:20
Vice President for Cancer Prevention
MD Anderson
DCCPS Activities in Bob Hiatt, MD, Deputy Director 8:20 - 8:50
Behavioral/Systems Division of Cancer Control
Approaches, Cost & Cost & Population Sciences, NCI
Effectiveness
Discussion 8:50 -9:00
Accessing Communities, Paul Van Nevel, Associate Director 9:00 - 9:30
and Facilitating and for Cancer Communications/
Disseminating Early Nelvis Castro, Chief, Health Promotions Branch
Detection Tests of Proven
Efficacy
Discussion 9:30-9:40
Cancer Screening Activities Lisa Richardson, MS, MPH 9:40 - 10:10
Kevin Brady, MPH
Division of Cancer Prevention and Control, CDC
Discussion 10:10-10:20
General Discussion 10:20-11:20
Lunch 11:20 - 12:20
General Discussion 12:20 - 4:00



EARLY DETECTION IMPLEMENTATION MEETING
May 11, 1998

Executive Plaza North, 6130 Executive Blvd.
Rockville, MD 20852

TIME 8:30 a.m. to 4:00 p.m.

AGENDA
Time
1. Introduction Chair Barnett Kramer, MD 8:30 - 8:40
Deputy Director, Division of
Cancer Prevention, NCI
Co-Chair Bernard Levin, MD
Vice President for Cancer Prevention
MD Anderson
2. Strategies On How To David Sidransky, MD 8:40-9:10
Develop a Biomarker
Discussion 9:10 - 9:30
Sheila Taube, PhD 9:30-10:00
Discussion 10:00 - 10:10
3. Family Registeries/Cancer Susan Nayfield, MD 10:10 -10:40
Discussion 10:40 -10:50
5. Cancer Genome Anatomy Robert Strausberg, MD 10:50 - 11:20
Project (CGAP)
Discussion 11:20-11:30
6. Lunch 11:30 -12:30
7. General Discussion 12:30- 4:00
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EARLY DETECTION IMPLEMENTATION MEETING
August 13-14, 1998

Building 31, C Wing, Conference Room 6

Time 5:30 a.m. to 4:00 p.m.

August 13, 1995 AGENDA Time
1. Introduction Chair Barnett Kramer, MD 8:30 - 8:35
Deputy Director, Division of
Cancer Prevention, NCI
2. Some Statistical Issues Stuart Baker, ScD 8:35-9:05
In Early Detection of Cancer Discussion 9:05-9:15
3. Microsimulation Cost- Martin Brown, PhD 9:15-9:45
Effectiveness Analyses
in Screening (MISCAN) Discussion 9:45 - 9:55
4. Break 9:55-10:10
5. Cancer Genetics Dr. James Hanson 10:10 -10:40
Discussion 10:40 -10:50
6. General Discussion:
Implementation Strategies 10:10-11:30
7. Lunch 11:30 - 12:30
8. General Discussion: 12:30 - 4:00
Implementation Strategies (continued)
August 14, 1995 AGENDA Time
1. Introduction Co-Chair  Bernard Levin, MD 8:30 - 8:35
Vice President for Cancer
Prevention, MD Anderson
Chair Barnett Kramer, MD
Deputy Director, Division of
Cancer Prevention, NCI
2. General Discussion: 8:35-10:00
Proposal for an Early Detection Network
3. Break 10:00 -10:15
4. General Discussion (continued) 10:15-11:30
5. Lunch 11:30 - 12:30
6. General Discussion (continued) 12:30 - 4:00
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National Cancer Institute (NCI)/Division of Cancer Prevention (DCP)

EARLY DETECTION IMPLEMENTATION COMMITTEE MEETING
August 13-14, 1998

MEETING REPORT

Introduction and Welcome on August 13

Dr. Barnett Kramer welcomed the members and speakers to the fourth meeting of the Early
Detection Implementation Committee. He explained that Dr. Bernard Levin, who co-chairs the
Committee, will be present on August 14 and will lead the discussion of an early detection
consortium, which has been rescheduled for that day. Dr. Kramer suggested that if the
Committee is comfortable with the level of achievement over the next 2 days, it might be
possible to complete any subsequent business through teleconferences and electronic
communications rather than schedule another meeting.

The meeting packet containing a draft agenda, the Committee’s draft response to the 10
questions about implementation, the proposal to establish a prevention research network, and the
draft May committee meeting report was distributed to committee members in advance of the
August meeting.

Cancer Genetics - Dr. James Hanson

Dr. Kramer reminded other committee members that at an earlier meeting they had wondered
how an early detection consortium would link to the cancer genetics network (CGN) consortium
of the Division of Cancer Control and Population Sciences (DCCPS). He introduced Dr. Hanson,
a medical geneticist, to tell the Committee about the Network and the Consortium. Dr. Hanson
defined the CGN as an infrastructure for collaborative research on the genetic basis of human
cancer susceptibility. Several individuals from DCP are working with DCCPS on this project,
including Dr. Robert Hiatt and Dr. Susan Nayfield. The aim is to foster the understanding of
genetic risk factors and their interactions with each other and the environment and to ascertain
how to apply such knowledge to public health.

Previously, NCI focused on gene discovery in high-penetrance families. The CGN will include
high-risk individuals and population subgroups. The goals of the network are to recruit a large
number of participants through the collaborating groups, foster collaborative research, explore
ways to integrate the knowledge gained into medical practice, and identify ways to address
psychosocial, ethical, and legal issues within the human cancer genetics field (working in
parallel with the National Human Genome Research Institute [NHGRI] on such issues).

The network structure involves multiple centers serviced by an informatics group. The
informatics & information technology group includes three sites, Yale University, Massachusetts
General Hospital, and the University of California at Irvine (UCI). UCI will handle the central
database and extract files (e.g., for genetic analysis, statistics, and identification of eligible
participants). Massachusetts General can help on statistics and research design. Yale will assist
with the databases for special studies.
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Each center is expected to carry out education and outreach, recruit families for its resource pool,
implement protocols, and conduct genetic testing and counseling in a research setting. The
central database will collect core data from the centers, correlate registration follow-up, and
provide general information for planning.

The members and users of the CGN will need to define what high risk means within the context
of the Network. Once core data are obtained on enrollees, there will be annual follow-up.
Participants will receive periodic updates and invitations to participate in research projects.
Investigators will need to consult with the CGN while designing their studies and conducting
their research. They will compete in the usual peer-reviewed arenas for funding, then work
through the centers to recruit for their studies. The informatics Center will be available to them
to assist in data analysis.

Several committees will have key roles in the administration of the Consortium: (1) The CGN
Steering Committee (two-thirds principal investigators [PIs] and one-third NCI representatives,
external scientists, an ethicist, and a consumer representative), (2) the Informatics Steering
Committee (the informatics Pls, a specialist in computer security policy, and a representative of
the centers), (3) an independent Advisory Committee to carry out scientific review of research
proposals (NCI welcomes suggestions for individuals to serve on this committee), and (4) the
NIH CGN committee, an NIH-based management group that will be set up to evaluate the
Networks progress (Dr. Barbara Rimer, the DCCPS Director, is leading the effort to establish
this committee.)

The following components lead to the CGN research agenda translation of genetics into medical
practice (establishment of genetic public health policies, evaluation of efficacy of specific
interventions, the benefits of screening for genetic risk, genetic influence on the response to
treatments, and a genotype-based prevention and therapeutics approach), public health issues
concerning genetic susceptibility (including ethical and psychosocial issues, informed decision
making for genetic testing, effective and responsible communications, and a healthcare
infrastructure that can deliver genetic testing services), and the genetics of cancer susceptibility
(prevalence of mutations in different populations, penetrance, variability in phenotypes, risks of
lower penetrance genes, gene-gene interactions, and gene-environment interactions).

Other NCI-supported projects with which the CGN will interact include the Cancer Genetics
Study Consortium (developed in 1994, about 15 members, supported by four NIIH Institutes),
the Family Registries (e.g., on breast and colon cancer), and genetic epidemiologic consortia
(e.g., on prostate cancer). Dr. Hanson provided the following comparison of the family registries
and the CGN.'

" The diagrams that Dr. Hanson used to illustrate his presentation were developed by Dr. Nayfield. A CGN factsheet
was distributed.
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Family registries | High-penetrance | Lower volume, | Detailed data Broad informed
families higher data collection, DNA | consent
intensity samples
CGN high-risk higher volume, | probably no staged informed
individuals® lower data biologic samples | consent
intensity collected

Discussion of Dr. Hanson's presentation

Dr. Hanson was asked if he could provide copies of the DCCPS slides that illustrated his
presentation on the CGN. He said he would do so. Another query concerned storage, linkage,
and availability of the biologic specimens to be collected. Dr. Hanson observed that the policy
would probably evolve within the context of the types of research proposals that ask to draw on
the resources of the collection. The question of whether the data include patient identifiers
complicates public policy. Dr. Sheila Taube mentioned that her program at NCI has a branch that
tracks specimens at various institutions. It is useful to know where everything is. Dr. Hanson
indicated that he welcomes collaboration. The default position is that the specimens remain at the
centers that collected them.

The CGN centers are being funded through cooperative agreements. Dr. David Longfellow asked
about the conditions to be met in linking individual investigators with the centers. Dr. Hanson
said that the protocol for this is being worked on. It will include encouraging investigators to
consult with the operations center and database staff. Probably, both the Steering Committee and
Advisory Committee will be involved in reviewing research proposals and setting priorities for
the use of resources. CGN support for a proposal may be useful when it is submitted for NIH-
RO1 or other funding. Dr. Hanson indicated that NCI is aware of the need to prevent this from
becoming a cumbersome process. The draft protocol for research applications and review should
be ready by next fall or winter.

Dr. Longfellow suggested that, to keep up momentum, each proposal be judged when submitted
rather than in batch processing. He also said that it might not be necessary to develop a set of
priorities for resource utilization in advance. Dr. Hanson noted that one goal should be a balance
of research activities. Dr. Taube observed that, in her experience, it takes time to get the decision
making process worked out. Dr. Hanson explained that once the Advisory Committee is
established, general guidance will be prepared first before the development of specific and
explicit prioritization criteria.

Dr. Hanson also reported that a website is planned providing access to the extramural
community. The CGN is seeking broad community input. From previous experience with a birth
defects registry, he is aware that it can take a long time to get a system established. Dr. Taube
suggested that good publicity could accelerate the process.

? Dr. Hanson later indicated that the level of risk is defined by self-perception.
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Dr. Kramer asked about any plans to link with industry and managed care organizations. He
noted that industry could provide an ideal laboratory for considering environmental versus
genetic risk. Dr. Hiatt mentioned having some experience working with managed care
organizations. Dr. Hanson said that no plans had yet been developed for working with these
sectors. However, CGN staff are aware that managed care is a major force in some areas where
the CGN centers are sited. Dr. Kramer urged early planning for such linkages. He also inquired
about linking the CGN to Dr. Martin Brown’s consortium and to a health maintenance
organization (HMO) network, particularly as industry often uses HMOs. Dr. Hanson replied that
he does see the potential for interactions and would seek guidance from other NCI staff who
have more experience in this arena.

Dr. Kramer next inquired about specific criteria for success. Dr. Hanson agreed that a method to
measure progress is needed. He suggested obtaining input from Dr. Richard Klausner, the NCI
Director, and from external sources. Dr. Hiatt said that different criteria may be needed for
different phases of the project.

Dr. Sudhir Srivastava asked how basic science proposals would fit in with the CGN. Dr. Hanson
observed that two likely areas for interfacing with specimen collection are biomarkers and gene
mechanisms. Investigators will be advised to confer with potential collaborators at the centers
and with the Advisory Committee in preparing their RO1 submissions and their CGN
applications.

When Dr. Sally Vernon inquired about tracking the reasons individuals might refuse to enroll in
the CGN registry, Dr. Hanson said that he is not aware of any plans to analyze refusals although
there are plans to encourage registration. Dr. Vernon then commented that examining
recruitment problems may become important if registration lags among special populations for
example, Native Americans.

Dr. Brown wondered whether the power analysis shows that the goals can be achieved for low
penetrance genes. Dr. Hanson said that examinations of low penetrance genes need to be
postponed until sufficient numbers have been recruited by the CGN.

Dr. Kramer noted that one opportunity for collaborative research would be a before-and-after
study of individuals who decide on prophylactic surgery because of concerns about the level of
cancer risk in their families. Such research would focus particularly on their biomarkers and any
chemoprevention.

Dr. Richard Hayes asked about obtaining biospecimens on everyone at the time of recruitment;
however, during the planning process a decision was made not to do this, and no funds have been

budgeted for such a collection.

The discussion ended with an invitation from Dr. Hanson to contact him with any additional
comments and suggestions.
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Microsimulation Cost-Effectiveness Analyses in Screening (MISCAN) - Martin Brown

Dr. Brown initiated his presentation by citing four reasons for developing models: (1)
surveillance work (e.g., to detect if screening affects mortality or morbidity), (2) extending and
elaborating on the results of randomized screening trials (e.g., effectiveness of annual versus
biennial mammography), (3) evaluation of screening policies and programs implemented without
trial data (e.g., the congressional vote requiring Medicare coverage of colorectal cancer (CRC)
screening), and (4) assistance in selecting the best design for a screening trial.

Dr. Brown mentioned several other screening models that the Applied Research Branch is
working on besides the MISCAN model, which he is applying to CRC screening. Dr. Nicole
Urban is a member of a peer group that supports model studies. Dr. David Eddy presented the
first model in 1980; it was later reprogrammed by NCI. The work on screening models evolved
when understanding the effects of screening turned out to be the weakest point in a generic
simulation model of cancer interventions.

MISCAN is a class of models developed through U.S.-Netherlands collaboration. The first
models in the class were for breast and cervical cancer. The same group developed a model for
prostate cancer in parallel with the European screening trials for prostate-specific antigen (PSA).
The literature on MISCAN includes articles published in the Journal of the National Cancer
Institute. Dr. Brown and colleagues chose to apply MISCAN to CRC screening in anticipation of
an U.S. CRC screening trial. Dr. Brown said that a few previous CRC models exist, and two
models were described recently in Health Economics.

The reasons for developing the MISCAN CRC model include that the other models have been
difficult to validate, this model is better for comparing with actual clinical trials data, and only
the microsimulation models can include a wide range of individual characteristics. The model
deals with a hypothetical population in which the individuals have been randomly assigned
unique life experiences. Five types of data are needed: epidemiologic data (e.g., birth and death
dates, survival, cancer incidence, and polyp incidence and prevalence), information on disease
processes (e.g., the natural history of adenomas before they become cancerous), the operating
characteristics of the screening test, the screening program (e.g., values, intervals for screening,
follow-up procedures, compliance), and economic parameters for cost-effectiveness analyses
(e.g., the cost of follow-up and the cost of treatment at different stages).

The MISCAN CRC project was funded as a contract. It has an informal advisory committee. In
determining what the model should look like, decisions had to be made about which life
experiences to include. A literature review and access to some unpublished information were
used to help determine whether to specify the regions of the colon in which polyps are located,
their characteristic size and histology, and race and gender within the population.

The next step was to make initial estimates of all relevant parameters for example, the percentage
of polyps that would become cancerous. Autopsy and colonoscopy data were examined in
making these estimates. To do the financial manipulations, a figure was needed for the cost of a
colonoscopy. The data available showed a threefold range. It was also necessary to distinguish
cost from charge. Another parameter was the compliance within the community in obtaining a
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colonoscopy after a positive fecal occult blood test. Unfortunately, such compliance is typically
low.

The third step in developing the model involved running the model with plausible data to
conduct a sensitivity analysis. One question is whether some parameters matter a lot more than
others do. Validation is the final step that is, using new data and examining how well the
simulation agrees with the initial assumptions and parameters.

The MISCAN CRC model has been through the first three steps and now is in the middle of
validation exercises. The data being used for validation come from the Minnesota fecal occult
blood test (FOBT) trial, the national polyp cohort series, and the Kaiser Permanente
sigmoidoscopy-screening program. Dr. Brown is also in touch with the Lieberman/V.A.
colonoscopy cohort study and the European FOBT studies. He expects to interact with the
prostate, lung, colon, and ovarian (PLCO) cancer screening trial later on. Within 1 to 2 years, the
model should provide insight on its parameters, on extending natural history data, and on the
usefulness of a new approach to uncertainty analysis.

MISCAN Discussion

When Ms. Mary Ann Napoli asked if the calculation of cost-effectiveness includes the cost of
selling the idea of being screened, Dr. Brown replied that while that is factored in, it probably is
not given enough emphasis. Europeans are more accustomed than researchers here to do such
cost accounting. Dr. Brown noted that while only minimal work has been done on this subject,
Dr. Urban has done cost-effectiveness analyses of such programs independent of any models. It
is likely that such programs are cost-effective only for a few individuals. Compliance is
notoriously low.

Ms. Napoli reported that Dr. Eddy was quoted in a newspaper article as saying that mammo-
graphy screening, even if limited to women aged 50 to 69, was never cost-effective. Dr. Brown
explained that cost-savings are different from cost-effectiveness. The former is rarely achieved in
screening programs. The latter means that the monies spent per life-year attained are econo-
mically reasonable expenditures versus other ways those resources could have been spent.

Dr. Hiatt asked whether the MISCAN model could handle differences among health systems. It
might be possible to calculate the cost of health education activities within a specific health plan,
and, yet, be difficult to do a similar calculation for society as a whole. Dr. Brown said that the
life-history factors could include any events chosen for entry. In addition, it is possible to
reprogram later.

Dr. Srivastava inquired about any follow-up with the MISCAN model after the July 1998
strategy meeting on the cost-effectiveness analysis of genetic screening for cases of hereditary
nonpolyposis colon cancer (HNPCC). Dr. Brown indicated that some of the individuals who
attended had gotten in touch with MISCAN project staff to follow up.

Dr. Urban urged collaboration with the PLCO trial. PLCO data can be valuable in validating
ovarian, prostate, and colorectal cancer models. (There is no model, as yet, for lung cancer.) She
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also suggested that modeling can be a powerful tool for looking at biomarkers. The variability in
marker data is enormous; applying models and statistical analysis could help. Dr. Brown
commented that it would be useful if a marker for CRC could be developed that would predict
which polyps lead to cancer. Dr. Longfellow suggested that multiple markers would be needed,
possibly correlating with multiple pathways. He also commented that polyps are likely to be too
late a marker to be useful for prevention.

Dr. Urban then noted that including the natural history of the disease in the models helps alert
researchers to the areas that are not understood. She said that she had requested a presentation on
models because of questions about whether a model could predict outcomes in the PLCO trial
and whether a model could help with decisions about when to embark on a trial. Dr. Brown
responded that the model was not predictive for PLCO but would be helpful with the interim
results of the trial.

Dr. Brown reported that funding for the Cancer Research Network is expected in December
1998. The network will include infrastructure projects that deal with early detection and other
research projects related to screening. Advisors, like the members of the Committee meeting
here, will be needed.

In further discussion, the group generally agreed that models are unlikely to replace screening
trials. They are probably most useful to help with trial design. Sometimes, they might be able to
replace a trial for lower priority issues. Dr. Brown noted that because trials tend to be simplistic,
screening programs rarely replicate the trial setting. A model might be able to predict the
situation in the real world based on trial results. Dr. Urban provided, as an example, that if the
PLCO trial were to show that yearly screening for ovarian cancer is effective, a model might be
able to determine whether screening every 2 years would be sufficient and cost-effective. Dr.
Kramer pointed out that a model might also be useful to evaluate how much improvement in a
screening process is needed to make it cost-effective.

Some Statistical Issues in Early Detection of Cancer - Dr. Stuart Baker

Dr. Baker indicated that he would talk about three subjects evaluating biomarkers, evaluating
periodic cancer screening without randomized controls, and prioritizing randomized trials.

Evaluating biomarkers

His current interest in marker evaluation concerns how to combine information from multiple
markers and look for correlation with cancer prevalence. In a future Phase II study, such markers
could be used to indicate when to apply an early intervention. He worked first with data from an
alpha-tocopherol/beta-carotene study in Finland, in which 130 prostate cancer cases and 227
age-matched controls were identified, and their sera were tested for free and total PSA. When he
used a logistic regression, the two most important predictors were the log total PSA (p<.00001)
and the ratio of log free PSA to total PSA (p=.02).

Dr. Baker then plotted, the logic showing the distribution of logic number for cases versus
controls and combining numbers from totals and ratios. He also plotted the true positive ratio
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(TPR) versus the false positive ratio (FPR) to obtain the receiver operating characteristic (ROC)
curve for different regression values.

Next, Dr. Baker wanted to include a factor for the prevalence of screening for a particular type of
cancer. He therefore used a utility function that subtracted a term for the cost (in which C = the
number of unnecessary biopsies performed while preventing one premature cancer death) from a
term for the benefit (reduction in mortality). (Both of these terms factor in prevalence.) Adjusting
the ROC curve with the utility function, he plotted TPR versus C for ages 50 and 60 for the PSA
test and similarly for breast cancer screening.

The aim of these manipulations is to identify combinations of biomarkers that make a good
trigger for early intervention and to use information about cancer prevalence.

Discussion

When Mr. Wesley Sholes inquired about the cost-benefit ratio used in the model, Dr. Baker
explained that the model uses a ratio of 100 for the PSA screening. The number for breast cancer
screening would be much less that is, 11. Mr. Shoals also asked if an individual’s wish could
take precedence over policy. Dr. Baker said that this would affect the C value. Ms. Napoli
commented on the likely discomfort of individuals when the term false positive is applied to
them. Dr. Baker acknowledged that there are other costs that were not applied in this model, such
as anxiety and the time off from work needed to get screened.

Dr. Hayes asked whether the value for a maximum odds ratio for PSA is indicative of a strong
marker. He also expressed concern about potential overlap in markers between cases and non-
cases. Dr. Baker noted that to achieve the same low false positive rate as for breast cancer
screening (i.e., 0.014), the odds ratio for prostate cancer would need to be 140. The screens in
use that have become accepted all have small false-positive rates. However, PSA screening also
has to be considered acceptable because it is so widely used. For PSA, he has seen odds ratios of
1.3 to 1.7, which corresponds to a high false-positive rate. This involves a cutoff of 4. If the
binary cutoff is set at 20, the odds ratio jumps to the 5 to 10 range, and most cases are metastatic.

When Dr. Srivastava inquired whether low prevalence and high utilization would affect the
model, Dr. Baker replied that they would.

Periodic cancer screening without randomized controls

Dr. Baker noted that while randomized teals provide the best protection against random risk
factors affecting results, they are expensive and, for cancer interventions, require a long time for
follow-up. Alternatives include meta-analysis of previous trials, natural history models like
MISCAN with their many assumptions, and periodic screening evaluation without randomized
controls. The latter permits a decrease in selection bias with regard to the concern that
individuals who obtain screening may differ from those who do not.

Besides the non-randomization, the basic design for periodic screening evaluation includes
tracking individuals who are positive on either a first or later screening and those whose signs of
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cancer are detected between the regular screenings. Dr. Baker developed a formula to calculate
the incident rate without screening and in the absence of controls. The next question he posed
was how to calculate the decrease in mortality resulting from screening. He compared for two
different ages (40 and 50 years old) the sum of the age-specific incidence multiplied by the
mortality at that age. Assumptions for this comparison included that individuals positive on the
first screen would remain positive, age would not be affected by the year of birth, and, without
screening, survival rates after cancer diagnosis would remain the same. He considers the latter a
weak assumption.

To validate his design, Dr. Baker used data from both compliers and noncompliers in the HIP
breast cancer study.

Overall, the periodic evaluation approach seems to be useful for comparing different ages at
which one could start periodic cancer screening and, by using data only from screened subjects,
in reducing selection bias in estimating the age-specific incidence if there were no screening.

Discussion

When Mr. Sholes asked whether the data conflict with discussion at an earlier Committee
meeting about lowering the age for prostate cancer screening, Dr. Baker explained that, to date,
he has analyzed only breast cancer screening data. He does not know if the assumptions will also
apply to prostate cancer. Dr. Kramer added that the minimum age for the PLCO trial was
lowered to 55 from 60 not because of any screening information but because the urologic
consultants judged that there was a health benefit to detecting prostate cancer further earlier.

Dr. Barbara Tilley inquired about the impact of sample size and the applicability to the real
world. Dr. Baker replied that the formula he had worked out results in a size calculation similar
to that needed for randomized trials. He considers the first formula applicable to real data. He has
discussed the subject in greater depth in his chapter in a new book on cancer screening.

Prioritizing randomized trials

The method to choose among potential trials that Dr. Baker described is based on ranking the
trials for cost-effectiveness using a ratio of the yearly deaths prevented per trial (benefit, B) to
the cost of the trial to the agency (C). Other scientific and political issues are not weighed in this
calculation. The goal is to achieve the maximum benefit within the limits of available funding.

Dr. Baker explained the following formula for calculating benefit:
B = prior x power x (f-g) x r x M.

Prior is the probability that an alternative hypothesis is true; power is the probability of a
statistically significant result; fis the fraction that would adopt the intervention if a trial showed
statistical significance; g is the fraction that would adopt the practice without a trial; r is the
reduction in cancer mortality under the alternative hypothesis; and M is the yearly cancer
mortality in the population.
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Dr. Baker specified how several criteria discussed by the Early Detection Implementation
Committee at its March 10, 1998, meeting could influence the various terms in the formula.
Portfolio balance could affect g; strength of hypothesis could affect prior, power, and r; strength
of design could affect f; and burden of disease could affect M. Using hypothetical values, he then
demonstrated the effects on B and B/C of different interventions.

Dr. Baker anticipates that this cost-effectiveness approach, except for identifying the fraction of
the intervention that is statistically significant, should be easy to implement. It provides a formal
method for combining criteria, including criteria that the Committee considers important.

Discussion

Dr. Hayes commented that the power term in the formula is the percent chance of detecting, not
of having, cancer. Dr. Baker agreed and said that if detection is increased, then it is likely that the
number of individuals using an intervention will also increase, thereby causing a greater decrease
in mortality. Responding to a question, Dr. Baker also clarified that power is a purely statistical
term indicating the likelihood of statistical significance.

Dr. Hiatt suggested that it might be possible to conduct a quantitative assessment such as Dr.
Baker described and then overlay strategic and political factors to obtain the priority for a
particular trial. Dr. Baker suggested that if the two approaches yield different results, it is
necessary to determine why. Other committee members noted that in the formula, different
weights can be given to the multipliers. For example, if a professional society were to promote a
particular health message, this could change the number of individuals seeking screening. If no
mortality reduction can be achieved, this would imply an effect on one or more of the terms used
to calculate B. Dr. Baker said that, for this brief presentation, he had not factored in the null
hypothesis as true times the probability it would be true, which also affects the value of B.

Dr. Hiatt pointed out that whether using Dr. Baker’s formulae or a set of bulleted statements for
priorities, subjective factors influence their application. Dr. Kramer said that bulleted
recommendations are therefore preferable because more individuals will be comfortable using
such a list than applying a formula.

General Discussion: Implementation Strategies

The Committee reviewed the list of 10 questions addressed in the draft committee report along
with the proposed responses provided in the second draft, dated July 15, 1998. Dr. Kramer asked
other committee members to comment on whether the responses properly reflect the
Committee’s series of discussions since March 1998.

Question 1 (readiness for screening trials)

1. What should be the criteria for starting clinical trials in cancer screening?

The Committee held an extensive discussion on the list of criteria proposed in the draft,
considering both the order of presentation and proposals of other criteria to be added. Committee
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members identified as illustrated below where certain factors fit within the listed criteria. They
also discussed whether to indicate that the order of presentation was equivalent to an order of
priorities.

Eventually the Committee decided not to prioritize except for a consensus on the final priority
(i.e., portfolio balance) being rated below all the others. The items on the list are therefore
bulleted rather than numbered. While agreeing with the use of bullets, Dr. Urban pointed out
that, inevitably, this leads to different views of the weights to be assigned to each factor. Based
on experience with reviews of grant applications, Dr. Leslie Ford was optimistic on achieving an
informal consensus about the value of each criterion.

The final order of criteria selected by the Committee was the following:

Strength of hypothesis
Impact on public health
Impact on scientific paradigm
Strength of study design
Feasibility/efficiency
Window of opportunity
Portfolio balance “strategic”

Congressional interest and public interest were mentioned as secondary criteria and were not
listed. Members said that equipoise is a part of the strength of the hypothesis. Equipoise
considers the amount of information available and whether undertaking a new effort to learn
more is worthwhile.

It was decided to split the impact of the program (into scientific and public health impacts] to
indicate that there are different kinds of impacts. (Burden of disease became impact on public
health during this discussion.) For example, a useful discovery about cell biology could be made
without affecting disease outcome. Consideration was given to omitting the importance of the
scientific question being asked (also called scientific opportunity, but then changed to impact on
scientific are criteria for prioritizing clinical trials. However, a consensus was reached that,
within that context, this is still a worthwhile criterion. Dr. Hiatt commented, for example, on
advice from the Institute of Medicine to extend the focus. Dr. Ford added that number of deaths
is an oversimplification regarding the extent of impact. Eventually, the group decided to list
impact on public health before impact on scientific paradigm because the former has a more
wide-ranging effect.

In addition, the Committee decided to drop the word “positive” in describing results and
substitute indefinite results since negative results can be useful too. To clarify, it was suggested
that a statement be included specifying that Phase III trials are the type of study referred to in
Question 1 and that it is important to encourage such trials. Dr. Gohagan asked how to include
the point that one has to consider the cost of carrying out an activity that is not really effective if
there is no trial to prove effectiveness. While this concept fits under impact on public health, Dr.
Gohagan recommended explicitly addressing it in the discussion section under Question 1. One
appropriate phrase (that Dr. Kramer used in a previous report provided earlier to the Committee
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as background) was, “The economic and human costs of simply disseminating a practice can far
outweigh the costs of doing a trial”.

The group also noted that sometimes there is a window of opportunity for conducting a trial; if a
practice becomes too widespread, it becomes much more difficult to do the trial. The group
therefore added “window of opportunity” to the list of criteria, deciding that this is a separate
strategic issue, not a part of “feasibility”. The suggestion to change feasibility to “tools” was
rejected.

Dr. Urban suggested including the “opportunity cost” of conducting a particular trial and
therefore not being able to conduct certain other trials at the same time. Consideration must be
given to ensure that the questions addressed by the chosen trial are complete. Once the group
decided that this topic is part of efficiency and design of trials, the term “efficiency” was added
to the feasibility category. (“Strength of study design” was already on the list of criteria.) The
example cited of a lost opportunity in study design was the failure to include collection of blood
specimens from the controls in the PLCO trial. (Dr. Gohagan indicated that Dr. Prorok could
explain the PLCO planning process to whoever is interested.) The group chose not to make
feasibility and efficiency part of “strength of study design”.

Mr. Sholes requested that the group review who the intended audience is for the Committee’s
report. Dr. Kramer replied that the audience would include staff within the NCI and external
advisors. He anticipates that the report will become a tool to objectify decisions about which
initiatives to fund. Currently, there are no criteria, and Dr. Kramer views the decision making
process as highly subjective. Dr. Hiatt noted that NCI also can make the report available to
external research and lay communities and inform them of how NCI plans to implement the
recommendations.

Dr. McKenna asked where test parameters would fit among the criteria. Besides sensitivity and
specificity issues for tests, there are public health issues about effectiveness and costs. The

consensus was that test parameters are part of the “strength of study design” category.

Question 2 (funding decisions)

2. What should be the process for funding decisions on large investigator-initiated cancer
screening trials?

Dr. Kramer asked committee members if an additional process is needed, such as an ad hoc
committee of intramural and extramural representatives to prioritize trial proposals based on
agreed-upon criteria and to determine how best to spend the available budget. This approach is
not practical unless sufficient monies have been set aside specifically for screening trials. If
Congress designates a specific funding category for new initiations, monies are sometimes
available through the request for applications (RFA) process. Prioritizing is useful only if there is
a budget. For special programs like the Small Business Innovation Research (SBIR) program,
there usually seems to be more available money than can be spent; this is another situation in
which prioritizing is not useful. Authority for multi-million dollar projects, such as screening
trials, lies with Congress.
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Dr. Longfellow doubted the utility of adding another committee layer to the present peer-review
system. Dr. Urban noted that, currently, when a grant application requests more than $500,000
per year, the appropriate NCI division must clear the request before the application is reviewed.
Dr. Ford indicated that once the peer review committee assigns priority scores, there is little
flexibility because of the pressure to fund all applications with scores above the cutoff. She also
suggested that the only way to deal with large trials is to have a committee specifically assigned
to review applications for screening trials. Dr. Kramer said that it is essential that the reviewers
have guidelines. Dr. Urban added that it would be an asset to have the NCI program staff
collaborate on trial design.

Recognizing that the National Heart, Lung, and Blood Institute (NHLBI) administers some large
trials, the group inquired about the funding source. Dr. Kramer indicated that NHLBI has a
budget specifically for large trials. One question is whether the Early Detection Implementation
Committee wishes to recommend a separate budget for NCI screening trials. Another is whether
any existing study sections have experience reviewing large projects. Dr. Kramer said that the
NCI Division of Extramural Affairs (DEA) handles RFAs, cancer centers, and cooperative
agreements. Dr. Taube suggested that the issues involved in reviewing screening trials are
sufficiently different (from both basic research and clinical trials to designate a different review
method. In further discussion, however, DEA was viewed as the likely potential review
administrator.

Dr. Urban noted that the Department of Defense and the Agency for Health Care Policy and
Research (AHCPR) set programmatic goals instead of relying on priority scores. Other group
members observed that disapproval of the AHCPR approach had jeopardized that agency’s
funding and that there are other approaches not involving percentile scoring. Dr. Gohagan added
that contracts are outside the peer review system.

Dr. Taube pointed out as another model that the National Institute of Allergy and Infectious
Diseases will accept large projects only through RFAs. However, Dr. Kramer was concerned that
RFAs and requests for proposals (RFPs) for contracts are not readily approved by NIH outside
advisory boards and councils. When program announcements (PAs) were proposed as an
alternative, Dr. Kramer said that they are meaningless because no monies are reserved
specifically for PAs. In later discussion, Dr. Srivastava pointed out that another problem is that
PIs do not like the idea that PAs specify the kind of research that must be done.

Dr. Urban suggested that a consortium (such as the Committee plans to discuss during the second
meeting day) could provide a useful forum for communications among investigators to help
avoid inappropriate proposals. Dr. Longfellow said that he agreed with Dr. Gohagan on the
concept of a hybrid review, in which ideas would first be presented, and the overall package then
negotiated. NCI would be available to provide technical advice to the reviewers. Dr. Kramer
stressed the importance of having a majority of extramural members on the review committee.
Later, however, the Committee determined that it is likely that the requirement is that all
members of the review committee must be extramural, so that intramural staff normally cannot
serve. However, a program director can be assigned an informational role, providing objective
information to the reviewers and answering their questions.

August 13-14, 1998 14



Dr. Gohagan recommended that both the review process and the budget need to be designated as
specific to large trials. Other committee members added that clearly more expertise in this area is
needed and that the expertise of the current Executive Committee and of the Board of Scientific
Advisors is too limited. Additional expertise beyond chemoprevention, screening, control, and
trials expertise (that the regular review committee should have) could be provided by ad hoc
members. Different advocates could be asked to serve as well, depending on the subject.

Dr. Kramer predicted an increasing need for chemoprevention trials, mentioning selenium and
retinoids as likely subjects. As a previous trial with selenium was not definitive, no public health
recommendation can be made as to whether selenium prevents cancer. Criteria for judging are
needed both for this element and for other potential chemopreventives, including vitamin E.

Dr. Urban inquired about the source of funds if a screening trial budget could be established. Dr.
Kramer explained that NHLBI sets aside a certain percentage of its RPG allotment, the rest of
which is used for regular ROl research grants. Dr. Tilley commented that everyone has become
accustomed now to this division of the NHLBI budget and that the NHLBI trials review
committee conducted a strong review and ensured that projects were strengthened. The
Specialized Programs of Research Excellence (SPORE) were cited as another project that
evolved because translational research was not faring well in regular peer review committees.
Dr. Tilley suggested exploring more than one process before specifying how best to handle the
large screening trials. Other funding information provided during discussion in included the fact
that PO1 grants and cooperative agreements as well as RO1 grants derive from the NCI RPG and
funding of UO1 grants for clinical trials and of genetics consortia are through separate, protected
budgets.

Dr. Kramer then polled the group, determining that there was support for a separate trials budget
and even more support for a separate screening trials review process. Dr. Kramer proposed
evaluating the NHLBI Process. The immediate source of funding would be the RPG, although
there is always the possibility that Congress could sometime allocate specific funding. Dr. Tilley
commented that the proposed changes in the review committee and budget are timely. Dr. Taube
described the plan as setting a cap or spending limit for large trials rather than creating a set-
aside fund.

One suggestion was to do a PAR, but this would need to be set up again each year and only can
extend for 3 years. Dr. Longfellow proposed doing a policy announcement instead.

Dr. Kramer then proposed emphasizing a pre-review step with triage, advising investigators to
rework their proposals to strengthen them. This step could be carried out by the NCI program
when letters of intent are submitted. Dr. Urban said that there are three possible review
outcomes: a recommendation not to do the trial, a recommendation for NCI to fund the trial, and
an approval with a priority too low for NCI funding.
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Question 3 (validating markers)

3. What is the critical pathway to be followed in validating early detection molecular or
secreted protein markers?

The group decided that discussion of this question would fit with the agenda of the second
meeting day.

Question 4 (surrogate endpoints)

4. Can surrogate endpoints replace cause-specific mortality in definitive screening trials? How
would such endpoints be validated?

Dr. Kramer indicated that this subject also relates to the August 14 agenda. He proposed that a
scientific committee be established to discuss the use of surrogate endpoints.

Question 5 (long-range follow-up)

5. How can the Institute plan for long-range follow-up in screening trials to detect benefits and
risks for screening and treatment?

Dr. Kramer noted that it would be useful to have a stable funding mechanism for long-term
projects. Whenever there are budget constraints, it becomes necessary to measure the costs and
investment in follow-up versus costs of new projects. Dr. Taube said that as a result of the
Committee’s deliberations, she believes this group reached a consensus on the need to make a
commitment to finish trials. Dr. Kramer expressed concern about the discontinuity in such
decisionmaking when a new review group examines the record at the 5-year renewal point.

Drs. Taube and Gohagan proposed that criteria be established for trial continuation. Dr. Gohagan
would link this to planning for a trial’s progress review. He said that an independent review

group should decide if the trial endpoints have been reached.

The group approved the record submitted (in the July draft) of their discussion of Question 5,
with the addition of the context of a network and review.

Question 6 (biorepositries)

6. How should the Institute prioritize resources for biorepositories attached to screening trials?

Dr. Kramer noted that Question 6, like Question 5, involves a prioritization of resources. Work is
in progress to set up a committee to deal with repository issues. Dr. Kramer suggested that the
Early Detection Implementation Committee defer to the new committee for establishing
objective criteria and developing a repository proposal. Such a proposal could then be brought
back to this Committee to review.
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Question 7 (informed consent for biorepositories)

7. What is the appropriate informed consent for future tests on collected materials in
biorepositories?

Dr. Kramer reminded the group that Dr. Ford is leading an internal NCI process on improving
informed consent.

Question 8 (behavioral, systems, and minority approaches)

8. What are the behavioral and systems approaches that can be studied to improve
dissemination of screening practices that have been proven to decrease mortality? What
special approaches are directed at minority populations?

Dr. Kramer reported that the NCI program proposes that DCCPS take the lead since it has a
mission to conduct behavioral studies. DCCPS could review the behavioral projects that are
proposed as part of trials. Behavioral scientists should be part of the review group. The review
group should also take the initiative to suggest projects to investigators, not just evaluate
submissions. If a consortium is developed, it also should have a behavioral component.

Dr. Vernon noted that the CGN requires multidisciplinary cooperation. She suggested
preparation of a programmatic statement that behavioral scientists should be included on
research teams conducting clinical trials. Dr. Kramer stated that CGN reviews also need to
include behavioral factors. Dr. Hiatt noted that there are two approaches: either one should
require behavior-based studies after a test has been proven efficacious, or one should integrate
behavioral questions into the design and application in trials.

Question 9 (organizational structure)

9. Is the organizational structure of the early detection effort ideally configured for early phase
(or preclinical) and clinical screening studies?

Dr. Kramer noted that this question, which was omitted in the July 15 draft version under
discussion, could be addressed through the organizational restructuring of DCP. Dr. Greenwald,
DCP Director, should be available to discuss this on August 14. One recommendation is that
DCP establish a unit devoted to molecular markers and basic studies. This unit would serve as a
foundation for other areas.

Dr. Kramer invited other committee members to provide suggestions for the reorganization. He

noted that across the division more integration is needed for such subjects as nutrition and
utilization of various markers.

August 13-14, 1998 17




Question 10 (role of industry)

10. What is the role of industry in development of biomarkers and tools for early detection? How
can NCI work with industry?

Dr. Kramer said that industry needs to be involved in the proposed consortium. Even before a
procedure is ready for scale-up, participation by industrial representatives could be valuable.
When Dr. Napoli commented on a potential conflict of interest, Dr. Kramer acknowledged this
possibility. He said, however, that it is important to familiarize industrial representatives with the
validation process and to make them aware that scientists will speak up if a process is promoted
without such validation. He hopes that such a cadre of opinion leaders can serve as a brake,
preventing sales directly to the public (of tests for unapproved uses).

Dr. Taube recalled that the PSA test was approved by FDA only for monitoring but was
promptly marketed for other uses. At least, laboratories holding Clinical Laboratories
Improvement Act (CLIA) certification will conduct no tests lacking any type of FDA approval.
Dr. Kramer pointed out that Medicare permits billing for PSA kits (that are being used for
unapproved uses).

Dr. Kramer proposed scheduling further discussion of the potential problems of involving
industry in development for the following day.

Introduction to the August 14 Agenda

Dr. Levin served as chair for the second day of the meeting. Discussion centered on the
organizational structure of DCP and the proposal to establish a prevention research network.

Proposed Organizational Structure Dr. Peter Greenwald

In response to Question 9, concerning the organizational alignment of divisional programs, Dr.
Greenwald described a draft model for a restructured Division of Cancer Prevention. Committee
members were encouraged to respond to the proposed reorganization.

Dr. Greenwald explained that NCI has a traditional vertical structure with programs and
branches. He proposed a new structure to increase the interactions among divisional programs
and branches. The objectives of restructuring are (1) strengthening ties to intramural and
extramural basic research related to cancer prevention and early detection (avoiding duplication
of activities by the Division of Cancer Biology), (2) broadening ties to the extramural research
community to develop translational research in cancer prevention, (3) fostering career
development, and (4) implementing a matrix organization, as used in corporations with a
translational thrust.

Dr. Greenwald described a draft divisional structure based on a matrix organization. The matrix
relies on the interaction between programs and organ-oriented branches. The programs (seen as
the foundation for prevention resources) would include chemopreventive activities (e.g.,

Community Clinical Oncology Program [CCOP]), nutritional science, basic prevention science
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(e.g., infectious agents, and genetic factors), early detection activities (e.g., biorepositories,
PLCO trial), and biometry. The organ-oriented branches would include gynecological cancers,
prostate and genitourinary cancers, lung and upper aerodigestive cancers, and gastrointestinal
cancers. The matrix would be managed by the Coordinating Unit for Prevention, Biomarkers,
and Early Detection Research. In addition, a training program would support 12 to 20 preventive
oncology fellows annually. The fellows would serve an apprenticeship in biometry,
epidemiology, nutritional science, basic science, or clinical studies. Sabbatical activities also
were suggested; divisional personnel could work in extramural labs, and extramural personnel
could join NCI laboratories.

Programs and branches would collaborate and would form task groups for specific studies. For
example, the chemoprevention program and prostate-genitourinary branch might support studies
examining the effect of vitamins or minerals on prostate cancer. A recent study by Larry Clark
and colleagues examined the effect of selenium dietary supplements on the incidence of cancer.
More than 1,000 patients with a history of basal or squamous cell skin carcinoma received a
selenium-enriched yeast supplement or placebo in a double-blind fashion. While the selenium
did not significantly affect the incidence of recurrent skin carcinomas, a 60% reduction in
prostate cancer was observed. The results warrant further evaluation in well-controlled clinical
intervention trials. Such a study is a perfect candidate for collaborative efforts enhanced by a
matrix structure.

Organizational Structure Discussion

Dr. Taube asked what type of research would be conducted in the program for basic prevention
science. Dr. Greenwald explained that the structural design is still incomplete, but biomarker
research might fall under this program. A planning workshop is being arranged to discuss these
issues.

Dr. Levin questioned if the branches would interact with other NIH institutes. Dr. Greenwald
strongly endorsed inter-institute collaboration. He noted that nutritional studies are perfect
candidates for a multidisciplinary approach, perhaps with the National Institute of Diabetes and
Digestive and Kidney Diseases (NIDDK) and NHLBI. Rough estimates suggest that one-third of
all cancers have dietary determinants. Dietary factors also affect the risks for diabetes and heart
disease. Identification of dietary risk factors or ameliorative nutritional supplements would have
powerful societal implications.

Dr. Hiatt noted that the Hewlett-Packard Company pioneered the matrix organizational structure,
which met with great success. He inquired how this structure would handle accountability.

Dr. Greenwald said that resource allocations should reward translational research tied to public
benefit.

Dr. Levin asked how the draft model would accommodate the close link between cancer control

and prevention. Dr. Greenwald explained that task groups would support collaboration between
DCP and DCCPS. Dr. Kramer inquired if other divisions would be required to have a similar
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matrix structure. Dr. Greenwald said he believed that such a structure would not be necessary in
other divisions.

Dr. Hiatt wondered if the reorganized division would support a finite or an open-ended number
of projects. Dr. Greenwald stated that projects would be prioritized. The main objective is to
support studies with the strongest likelihood of public benefit.

Dr. Taube inquired about the progress of the human papilloma virus (HPV) vaccine. Dr.
Greenwald reported that three companies are working on HPV vaccines. Two approaches are
used: (1) prevent infection and the introduction of oncogenic DNA and (2) prevent infected cells
from progressing to cancer. The first approach fits a more traditional public health vaccination
effort. Efforts to prevent infection in cow and cottontail rabbit models have met with success.
Nearly 70 HPVs have been identified, but four types account for 80% to 90% of cervical cancer.
Important questions remain concerning safe vaccine delivery, selection of appropriate adjuvants,
and the use of multivalent vaccines. Intramural groups can perform the early work in vaccine
development, but an infrastructure is needed to support collaboration with clinicians and experts
in clinical trials.

Mr. Sholes asked for an explanation of the Coordinating Unit. Dr. Greenwald explained that it
would be administered by an assistant director. The heads of programs and branches would
participate, along with some external experts. The Coordinating Unit would manage and promote
collaborative efforts for specific tasks.

Dr. Hiatt inquired how the matrix structure would accommodate research projects initiated by
extramural investigators. Dr. Greenwald replied that many trials are run by cooperative

agreements, but the matrix could also accommodate ROI grants.

General Discussion - Prevention Research Network

Referring to the draft version of the proposal for a consortium provided in the meeting packet
(“Prevention Research Network for Studies in Cancer Detection and Risk Assessment”), Dr.
Kramer explained that the Network’s goal is to promote the development of biomarkers from the
discovery phase through validation studies. The proposed initiative would support the creation of
a multi-center network with resources for translational research. Participating disciplines would
include basic sciences, clinical sciences, public health, biostatistics, informatics, and computer
sciences.

Currently, investigators work individually on specific biomarkers or specific points in the
molecular carcinogenesis pathway but do not have access to mechanisms for validation or
clinical application. The result is a plethora of unconfirmed biomarkers. The Network would
offer investigators a road map for biomarker development. The Network scientific advisory
committee would establish criteria for prioritizing biomarkers for technical development and
initial phases of clinical study. Preset development criteria would serve as an incentive for
industry involvement by enabling selection of the most promising biomarkers and clearly
outlining the steps leading to validation.
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Dr. Kramer described a preliminary organizational structure for the Network. (A copy of the
organizational structure was provided in the meeting packet.) The heart of the proposed
organization would be the Centers for Biomarkers in Prevention Research (CBPR), consisting of
the laboratories and academic centers that generate new biomarkers. A steering committee would
act as the Network’s governing body, responsive to a scientific advisory group. Membership in
the scientific advisory group could be structured in one of three ways: (1) combined membership
with the steering committee, (2) limited cross-membership with the steering committee, or (3) all
advisory group members being external to the Network. An Accrual and Validation Study Group
would provide access to patient populations and manage validation steps involving patients or
biorepository material.

Other Network functions involve a data management center and informatics group responsible
for the collection, management, and analysis of data. A production and application group, with
no NCI involvement, would provide an opportunity for private industry involvement in
biomarker production. Several committees with representatives from basic science, clinical
study, prevention study, data management, and quality assurance would assist in the validation
process. For example, the quality assurance group would coordinate small initial studies to
determine the inter-laboratory variance of particular biomarker assays.

Dr. Hiatt questioned how the Network would avoid the appearance of exclusivity. Dr. Kramer
replied that the Network would consist of a core membership that meets regularly but would
include temporary members, as needed, for specific projects, studies, or tasks. The core
membership would provide structural stability and consistency, and temporary members would
contribute flexibility.

After discussion of the scientific advisory group structure, the Committee recommended a
limited cross-membership with the steering committee, that is, the chair of the advisory group
should be a member of the steering committee, and the chair of the steering committee should
participate in the advisory group. Remaining members of the scientific advisory group would
come from outside the Network and represent multiple disciplines.

Mr. Sholes asked where the organizational structure would incorporate input from the public
health sector. Dr. Kramer explained that public health professionals could participate in the
steering committee, scientific advisory group, and accrual and validation study group. Public
health advocacy representatives (laypersons) could participate in the steering committee, clinical
study group, and accrual and validation study group.

Dr. Ford indicated that the validation process should pass to existing networks when it reached a
Phase-III level. Dr. Kramer agreed, stating that the proposed network would coordinate only the
initial steps of validation, and it was not intended to validate biomarkers for public use. Dr.
Tilley asked if the proposed network were analogous to Phase II of treatment studies. Dr. Kramer
said this is an excellent analogy. Network activities would include defining appropriate study
populations, providing access to those populations, determining specificity and sensitivity of the
biomarker, and defining the ROC curve.
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In response to Dr. Urban’s question on the criteria for positivity, a decision flow chart for
biomarker development designed by Dr. Srivastava was distributed. The basic steps following
biomarker discovery involve (1) proof of principle strength of the association of the biomarker
with risk, existence of disease, or prognosis; (2) demonstration multi-center cross checks and
quality assurance studies; (3) prioritization—generalizability of the test, accuracy and frequency
of positive tests, and cost; (4) validation of clinical use- decision criteria, population selection,
and establishment of protocols.

Dr. David Sidransky questioned what laboratories would participate in quality assurance testing.
He noted that laboratories focused on basic research would not want to perform quality assurance
tests. Dr. Kramer replied that laboratories within the Network, with the appropriate expertise,
would conduct quality assurance tests. Basic research laboratories that focus on the discovery of
new markers would not necessarily participate in the quality assurance phase. Different
laboratories have different expertise, but the aggregate of Network laboratories would cover the
full array of validation activities. Dr. Taube added that laboratories within the Network should
contribute to collaborative activities. For example, basic research laboratories could participate
in training programs, while clinical groups could provide access to patient groups. The steering
committee would assist in coordinating Network activities.

In a discussion of network funding, Dr. Dan Sullivan was asked how the Diagnostic Imaging
Network handles this issue. He explained that the Diagnostic Imaging Network is structured as a
committee of experts, not institutions. After selecting a study or trial, the committee contacts
appropriate institutions for the project from letters of agreements and applications kept on file.
This arrangement maximizes flexibility. Funding is awarded to an organization (not a singular
hospital or medical center). The PI pulls together project committees, defined by the application.
The committees bring together various institutions based on the protocols and expertise required.

Dr. Taube suggested a funding scheme analogous to SPORE, in which a central developmental
fund is used to aid specific projects. Dr. Tilley proposed funding a core set of laboratories and
compiling a list of qualified laboratories for validation and quality assurance testing. Dr. Kramer
envisioned that a core group of centers for prevention research and initial validation testing
would form a consortium. Dr. Taube mentioned a cross-divisional model that funds individual
laboratories forming a cooperative network. Within the network, one organization functions as a
central administration. Developmental funds—dispersed through the advice of a steering or
advisory committee—can supplement individual laboratories for unanticipated projects or
staffing needs.

Dr. Sidransky inquired about the issue of technical development. He commented that few basic
research laboratories have developed bioassays sufficiently for cross-validation tests. Dr. Levin
suggested that biotechnology laboratories might be interested in this step. Dr. Sidransky asked
whether such laboratories would be part of the Network, or whether the responsibility for finding
an appropriate development laboratory would fall to the investigator. Dr. Kramer recommended
that the Network core select a laboratory with the required expertise. Funding would come from
a core Network budget. Dr. Taube proposed advertising for technical development laboratories
and establishing intellectual property rights. Dr. Greenwald remarked that a contract mechanism
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could be used for supplemental laboratory work to assist with bottleneck steps in the
development process.

Dr. Urban stated that criteria for biomarker validation must encompass evaluating performance
over time and the combined use of multiple markers. Dr. Kramer noted that some biorepositories
have serially acquired specimens from retrospective cohorts. Mathematic modelers and
informatics specialists could assist with criteria for multiple markers.

Committee discussion led to a revised Network design. The heart of the Network would be the
Centers for Clinical Biomarker Research, comprised of the basic research or discovery
laboratories, validation laboratories, clinical representatives (clinicians, clinical trialists), and
epidemiologists. Discovery, validation, and clinical groups would form an equal partnership,
represented as overlapping circles in an organizational diagram. As in the original design, the
steering committee—consisting of PIs, public health representatives, and ethicists—would serve
as the governing body, interacting with the Centers for Clinical Biomarker Research, scientific
advisory committee, and data management center. The steering committee would determine
research priorities and select biomarkers for continued development. Specific subcommittees
would evolve as the steering committee selects and develops projects. A funding mechanism
would allow the Network to contract with biotechnology companies or development laboratories
for explicit steps in the validation process. A peer-review evaluation process should take place
periodically, perhaps every 3 to 5 years, followed by necessary modifications.

Dr. Martin Oken inquired about the formation of a cooperative group for cancer detection
research. A clinical trial mechanism would be used, with healthy individuals screened by
detection centers or primary care physicians. Dr. Greenwald explained that a recommendation
was made for a prevention review group, but it was not pursued. Hopefully, the divisional
restructure will address this issue through organ-specific branch development. Additionally,
CCOP proved that large prevention trials could be done successfully, and a new structure was
deemed unwarranted. If the CCOP structure is inadequate for subsequent trials, the formation of
a new cooperative group will be addressed.

Dr. Levin asked about the cost of implementing the Prevention Research Network. Dr.
Greenwald stated that the bypass budget process might serve as a funding source. Through this
process, major initiatives are introduced every 3 years. The intervening years are used to refine
the initiatives.

On a separate issue, Dr. Greenwald reported that he proposed initiating a large trial budget to the
executive committee. The budget structure would provide a systematic process for funding large
prevention and early detection trials and would improve prioritization of projects. NHLBI has
implemented a large trial budget with great success. Dr. Greenwald noted two important
differences between NHLBI and NCI that must be considered. NCI carries out more basic
research than NHLBI, and cancer involves more organ systems than do heart and respiratory
disorders. An ad hoc committee in DEA could annually review proposals for large trials for
initial or continued funding. A consensus statement from the Committee would add leverage in
favor of such a budget process. Dr. Portnoy volunteered to contact NHLBI for information
concerning the categorization and budget process for large trials.
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Committee logistics

Committee members were requested to contact Ms. Cindy Rooney regarding (1) any
reimbursement issues and (2) any changes to the May 11, 1998, minutes.

The revised draft committee report will be sent to the members for review and comment. Dr.
Kramer said he viewed the report as a brief review that would include a preamble, an
introduction to the proposed network, the list of questions, a brief background for each, and the
Committee’s recommended solutions. The preamble will describe the committee process. The
report will also include a diagram for the Prevention Research Network for Studies in Cancer
Detection and Risk Assessment and the Committee’s response to the 10 implementation-related
questions. Appendices will provide appropriate supplementary information, such as the minutes
of each meeting. The appendices might also include (1) an approach for the consortium to use to
solve questions assigned to it, (2) development of informed consent, and (3) the developmental
process for biomarkers. Dr. Hiatt commented on the difference between this report and another
one dealing with tobacco that will provide extensive background. He said that it would be
interesting to see which report is used more.

Dr. Kramer announced that the Committee would not meet again formally. Teleconferences will
be arranged as necessary to finalize the Committee’s report. Ms. Wanda Davis will be asked to

contact committee members to coordinate schedules for the teleconferences.

Drs. Kramer and Levin thanked the other committee members and the support staff. Each
recognized the Committee’s work as a successful example of intramural-extramural cooperation.

The final session was adjourned at 12:00 noon.
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Concept

Early Detection Research Network

INTRODUCTION:

Over the past year, two review groups of outside experts (the Cancer Prevention Program
Review Group and the Cancer Control Program Review Group) met to give advice to the
National Cancer Institute (NCI). After the review groups had submitted their reports to the NCI
and to the Board of Scientific Advisors, a number of implementation working groups were
established. One of the working groups, the Early Detection Implementation Group (EDIG), was
created to address the major recommendations made by the Cancer Prevention Program Review
Group (CPPRG) in early cancer detection. Only relevant conclusions from the CPPRG report are
presented here:

= develop new molecular markers for the early detection of cancer

= expand identification of high risk healthy populations based on genetic predisposition and the
development of new molecular markers

= develop and improve new high through-put technologies for implementation of promising
molecular diagnostic approaches in clinical and population-based trials

= develop and expand existing biorepositories and provide new access with appropriate consent
to such materials for the testing of new molecular detection strategies.

The EDIG met four times to review all early detection-related recommendations made by the
CPPRG in order to propose strategies for their implementation (the meeting dates and members
of the EDIG are included in attachment). The EDIG endorsed the formation of a consortium to
accelerate the progress made in the area of molecular and genetic markers toward application in
cancer prevention, earlier detection and risk assessment. This concept represents one of the
major recommendations made by the EDIG. The Chemoprevention Implementation Group, the
Breast Cancer Progress Review Group and the Prostate Cancer Progress Review Group
independently made similar recommendations.

BACKGROUND: Although the primary tumor can usually be controlled by local therapy, most
cancer deaths are caused by metastatic disease. The goal of early detection and screening is
therefore the diagnosis and treatment of cancer before it spreads beyond the organ of origin,
perhaps even in its pre-invasive state. Unfortunately, available early detection and screening
techniques pick up many tumors at a relatively late stage in their natural history. As a result,
decrements in mortality even with the best available detection modalities are likely to be modest.
On the other hand, some early detection and screening techniques identify changes with a low
probability of progression to life-threatening cancer, thereby resulting in unnecessary diagnosis
and over-treatment. New technologies coming from the field of molecular and cellular biology
are able to identify genetic as well as antigenic changes during the early stages of malignant
progression. Some of these changes show promise as biomarkers for preneoplastic development
or for early malignant transformation. The application of these emerging technologies in the field
of early detection and risk assessment is a high priority in the National Cancer Institute’s strategy
for reducing mortality from cancer. Detection of early cancer has been identified as an area of
extraordinary opportunity for investment in the NCI 1999 Bypass Budget.
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Data show that detection and treatment of pre-malignant or early lesions can reduce mortality,
for instance, mammography and Pap screening. Although clinically proven, both technologies
have problems with sensitivity, specificity as well as predictive value. Therefore, it seems
reasonable to explore the application of the new molecular-based technologies for earlier and
more specific detection and even for risk assessment, that is, before the cancer physically
develops in order to institute chemoprevention. These are the overarching goals of the proposed
research network.

Early detection technologies are rapidly evolving while existing technologies are undergoing
progressive refinement in their sensitivity, specificity, and throughput. Improved analytic tools
have allowed more detailed examination of the molecular basis of carcinogenesis and provided
the ability to identify the molecular and cellular signatures of cancer and explore gene-
environment interaction relevant to early detection. To fully explore the application of molecular
profiles for earlier detection, it is essential to understand the molecular pathogenesis of cancer,
that is, the natural history of tumor progression at the molecular level, so that the biological
behavior of an evolving lesion (for example, dysplasia or field change) can be predicted with
greater accuracy. Current observations indicate that cancers usually evolve through many
complex cellular processes, pathways, and networks. A better understanding of the circuits in
these pathways is critical if we are to successfully apply these molecular-based technologies to
earlier detection.

Research in molecular genetics, cell biology, protein chemistry, and immunology has found that
cells undergo many changes during neoplastic progression. Often occurring early in the
malignant process, these changes include, for example, production of novel proteins, growth
factors, cytokines, etc., in addition to multiple genetic alterations. Because these changes have
been consistently associated with malignant transformation, they are now recognized as
biomarkers for cancer, but are not always predictive. Such biomarkers, whether present in serum,
urine, etc., could serve as indicators of early cancer or as markers of risk for impending cancer.

Progress in the field, however, is currently impeded by some practical hurdles. The systematic
application of biomarkers for earlier cancer detection or even for risk assessment is fragmented
and not well coordinated. For many years, the National Cancer Institute has sponsored research
in genetic and molecular biomarkers through traditional funding mechanisms, such as RO1s and
PO1s. While studies conducted through these mechanisms have been useful in advancing our
understanding of carcinogenesis, there has been a lack of research emphasis on the continuum of
preclinical tumor development, early evaluation of new techniques and their clinical application.
In many of these reported studies the investigators did not fully explore the biological
implications or systematically test the clinical application of these molecular markers. This has
resulted, in part, from the lack of a stable connection between basic laboratory research and the
opportunity for rapid clinical evaluation. Other factors contributing to the lack of systematic
evaluation include the non-availability of high quality matched specimens from normal,
suspicious, preneoplastic and multistage neoplastic lesions. In addition, the lack of large uniform
collections of well-defined preneoplastic and neoplastic lesions, collected with ancillary
demographic and follow-up clinical data, has also limited progress in the development and
application of these biomarkers. As a consequence, much work in this area is fragmented into
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numerous small and disconnected studies without complete evaluation. Usually, the results of
these studies cannot even be generalized to the population as a whole. In many instances, the
population of inference cannot be defined.

GOALS AND MAJOR OBJECTIVES: The initiative will support the creation of a multicenter
network with resources for translational research that will include the laboratory sciences,
clinical sciences, public health, biostatistics, informatics, and computer sciences. The initial
goals of the network will be to discover and to coordinate the evaluation of biomarkers/reagents
for the earlier detection of epithelial cancers, such as prostate, breast, lung, colo-rectal and upper
aerodigestive tract, and for the assessment of risk. Specifically, the objectives of the network will
include:

¢ the development and testing of promising biomarkers or technologies in institutions having
the scientific and clinical expertise, in order to obtain preliminary information that will guide
further testing;

¢ the timely and early phase evaluation of promising, analytically proven biomarkers or
technologies. Evaluation will include measures of diagnostic predictive value, sensitivity,
specificity, and whenever possible, medical benefits, risk, and harms, such as predictors of
clinical outcome or as surrogate endpoints for early detection and for prevention intervention
clinical trials;

o the timely development of biomarkers and expression patterns, sometimes of multiple markers
simultaneously, which will serve as background information for subsequent large definitive
validation studies in the field of cancer detection and screening;

e collaboration among academic and industrial leaders in molecular biology, molecular
genetics, clinical oncology, computer science, public health, etc., for the development of high
throughput, sensitive assay methods for biomarkers from an early detection viewpoint;

¢ conducting early phases of clinical epidemiological studies, e.g., cross-sectional,
retrospective, to evaluate predictive value of biomarkers; and

e encouraging collaboration and rapid dissemination of information among awardees to ensure
progress and avoid fragmentation of effort.

The ultimate impact of new technology on prolonging survival and reducing mortality will not be
felt until highly predictive biomarkers are developed for earlier cancer detection or risk
assessment. The success of this effort depends in large measure on exploring the concordance
between genetic or molecular markers and the morphologic changes associated with
premalignant and pre-invasive lesions that have life-threatening potential. In other words, we
need to identify biomarkers that are predictive of clinical outcomes. Surrogate endpoint
biomarkers could provide biologic insights in the short-term, and eventually provide a rationale
for changes in the design of clinical trials.
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ORGANIZATIONAL STRUCTURE
Definitions:

Network: This refers to a web of different intercommunicating components with defined
functions and responsibilities in an overall organization. In this case, it refers to the overall
organizational structure of the research proposal.

Consortium: This refers to a group of institutions conducting research in various scientific
disciplines within the Network. In this proposal, it refers to the group of individual institutions in
the network (i.e., the circle in the attached figure)

Network: The Network will consist of four components: (1) Consortium for Biomarkers in Early
Detection Research (CBEDR), (2) a Steering Committee (SC), (3) an Advisory Committee (AC),
and (4) a Data Management and Coordinating Center (DMCC) (Figure 1).

Consortium for Biomarkers in Early Detection Research: The CBEDR will consist of three main
scientific components: (i) Biomarker Developmental Laboratories (BDL), (ii) Biomarker
Validation Laboratories (BVL), and (iii) Clinical and Epidemiologic Centers (CEC). Each
laboratory/center, which will be managed by a Principal Investigator, will include academic and
industrial biotechnology investigators who are involved in cancer detection and diagnostic
research. In order to expedite the translational research, the Consortium will be supplemented by
the ad hoc participation of additional institutions (academic or community-based) that are able to
validate the results of laboratory studies through patient accrual. The work of the Consortium
will be coordinated by the Steering Committee (Figure 1).

It is anticipated that the CBEDR will consist of experts in basic molecular science, laboratory
technology, clinical studies, biometry, and epidemiology. The expertise in laboratory science
should include conducting research in the basic biology of preneoplasia encompassing the
development and testing of biomarkers of early cancer, development of relevant technologies for
biomarker detection, and analytical tools for the evaluation of biomarkers for risk assessment.
The expertise in laboratory validation should include knowledge and practice of Standard
Operating Procedures (SOPs), and experience in statistical evaluation methodologies for
checking accuracy, precision, reproducibility and performance characteristics of tests in
multicenter settings. Expertise in patient accrual and associated clinical issues for pilot studies
will be needed to apply basic science discoveries to clinical settings. Computational and
informatic needs of the Consortium will be supported by the Data Management and Coordinating
Center. Experts in informatics will include database developers, combinatorial data analysts, and
computer application program developers/specialists.

Research Member in the Consortium: Participation in the Consortium will require expertise in
one or more of its scientific components. An applicant may seek funding to participate in more
than one component. They will conduct research of the consortium using their core funds
supplemented in some cases, as noted below.
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Steering Committee: The SC will be composed of the Principal Investigators and Co-Principal
Investigators from each member of the Consortium, the director of the Data Management and
Coordinating Center, NCI program staff, and the chairperson of the Advisory Committee. The
chair of the Steering Committee will be elected by the members of the Consortium. The
Committee will decide on the frequency and content of meetings.

The Steering Committee will have major scientific management oversight, including monitoring
the activities of the DMCC. Specifically, it will develop uniform criteria for the collection of
clinical data, collection of tissue and blood specimens, and for instituting laboratory quality
assurance. In addition, the Committee will develop common informatic and analytical tools for
the interpretation of data and instruments for checking uniformity, consistency, accuracy and
reproducibility of the data. It will study applied and theoretical approaches to the simultaneous
analysis of multiple markers. The informatics support will be provided by the DMCC.

Advisory Committee: The AC will include members who are not participating in the
Consortium. Each Principal Investigator in the consortium will be asked to nominate members
for the AC. The membership to the Committee and duration will be decided by the NCI in
consultation with the Steering Committee. The AC will include basic scientists, clinicians,
prevention scientists, epidemiologists, ethicists, statisticians, and members from relevant
advocacy groups. Scientific experts will be drawn from various disciplines relevant to
multi-center detection research and experts in data management, biostatistics, and clinical study
design. The Chair of the AC will be elected by its members. The Chairperson of the Steering
Committee will also serve as a member of the Advisory Committee. The NCI will be represented
by the relevant program staff.

The AC will independently advise the Steering Committee on relevant scientific issues,
including study design, prioritization of biomarker development, development of study
protocols, including decision criteria for clinical applications, e.g., early detection, prognosis,
etc. The AC will also advise the Steering Committee when to move discoveries from the
laboratory into clinical testing using appropriate patient groups, and evaluate the progress and
success of the Network. Prospective evaluation criteria for the success of the Network will be
developed.

Data Management and Coordinating Center

The DMCC will provide logistic support for the conduct of the Steering and Advisory
Committee meetings, provide statistical and data management support for protocol development,
conduct analysis, and informatics. It will study applied and theoretical approaches to the
simultaneous analysis of multiple markers.

Funds: Operating funds will reside with (1) the Consortium For Biomarkers in Early Detection
Research, (2) the Data Management and Coordinating Center, and (3) the Steering Committee.

Consortium for Biomarkers in Early Detection Research

The Principal Investigators will have funds available to support the development of the scientific
program and clinical protocols. Collaborations will also be extended to investigators who are
engaged in translational research on biomarkers, but are not funded through the consortium. It is
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expected that the Steering Committee will establish guidelines for including such investigators.
Core funds will be made available for such investigators in order to include valuable clinical
collaborators who may come from outside the core group as well as from industry. All
investigators will be encouraged to seek supplemental funding through SBIR/STTR, R21/R33,
and other research mechanisms.

Data Management and Coordinating Center

The DMCC will be funded through a separate RFA. While the NCI plans to proceed with the
funding request, its publication and timing will depend on the establishment of the Consortium
and the Steering Committee first.

Core Funds for the Steering Committee
Discretionary funds will be available to the Steering Committee. Core funds can be used for a
variety of functions:

1. Core funds would be used to expand the membership of the consortium through supplemental
funding to an investigator’s current funded grants.

2. Funds will often be needed in moving a new marker test to the point at which it can be
validated at multiple centers and in larger populations. Test reagents will require scale-up at this
point, and the Steering Committee will require sufficient funding to contract to laboratories or
companies that can scale up production and maintain quality of the reagents (e.g., monoclonal
antibodies, labels, etc.) Funds will also be required for data management, travel, group meetings,
and other core activities of the group.

INTERACTION WITH THE CLINICAL TRIAL/TREATMENT COMMUNITY: Plans
will include collaboration with other NIH Institutes and government agencies or departments
(e.g., FDA, DOD, VA), with other NCI programs (e.g., SPOREs, Cancer Genetics Network,
Breast and Colon Cancer Family Registries, Cooperative Human Tissue Network), with ongoing
NCI clinical research programs (e.g., CCOP, PLCO), and with active research groups with
ongoing trial core functions and laboratory support such as the Cooperative Groups, NCI
designated cancer centers, international collaborators, clinical epidemiologists, and health
maintenance organizations interested in early detection research. Collaboration with the DOD
and VA may be expedited by the Agreement that NCI has signed, which calls for joint research
in cancer prevention and early detection.

INTERACTION WITH INDUSTRY: A major difficulty facing industry is the lack of access
to clinical environments for technology assessment. Creation of the Network will serve as an
attractive collaborator for industry, since it will provide clinical opportunities for the evaluation
of new technologies. The Network will encourage collaboration with industry on a substantial
cost-sharing basis. NCI funds will be used to support the underlying infrastructure and the cost of
studies not having direct implications for a company’s product development or marketing
strategy. However, for new technologies that are part of a company's development or product
plans, the individual companies will be responsible for costs in such areas as technology
standardization and quality assurance as well as scale-up of laboratory techniques, in collection
and formatting of specialized data required by regulatory agencies for device approvals, in the
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preparation of registration documents, and in supporting a portion of the accrual to studies
pivotal for registration. It is anticipated that industry participating in the Network will not charge
investigators or NCI for technologies/reagents that will be evaluated in collaborative studies.
NCI views the partnership with industry as an important component without resorting to the
subsidization of private companies.

Governance: The Principal Investigator will be responsible for administering and supervising
research personnel, and for conducting research. The Principal Investigator will also be
responsible for the expenditure of the annual budgets.

The Steering Committee will be responsible for coordinating the research effort across the
Consortium, including the Data Management and Coordinating Center, and may formulate
directives that will govern the operations of the Consortium. A simplified example is provided
that illustrates the functions of the Consortium and the support it offers for moving basic
research findings into clinical practice.

An investigator within the Consortium identifies a putative biomarker through original
laboratory research. Based on the pilot research findings, the putative marker seems to be useful
for early cancer detection. The investigator can then approach the Steering Committee for
additional evaluation of the marker and possible support for further testing. The Steering
Commiittee then has the responsibility to review the data on the potential marker using its
standing formal criteria as a guide. The Steering Committee can consult the Advisory Committee
to obtain information on the requirements and need for additional research on the marker. It
also can consult the Biomarker Validation Laboratories and the Clinical Centers regarding
requirements for laboratory tests, needs for quality assurance, and the availability of patient
groups for clinical validation. If necessary, resources from other Centers can be pooled to
conduct studies. Concurrently, the informatics team in Data Management can develop tools for
the analysis of results.

There will also be flexibility so that investigators outside the Consortium could form
collaboration with one of the existing centers, or directly bring their discoveries to the Steering
Commiittee (e.g., by Letter of Intent). To support such efforts, the Steering Committee will be able
to use core funds to supplement the investigator’s ongoing research. The investigator, in turn,
will agree to share his research findings and become part of the Consortium.

JUSTIFICATION FOR COOPERATIVE AGREEMENT: The mechanism of support will be
the Cooperative Agreement. This mechanism is appropriate because the participating
organizations will have the responsibility for defining the scientific objectives and approaches
needed. The purpose of this RFA is to encourage and to facilitate interdisciplinary collaboration
among organizations (institutes and/or consortia) toward a common coordinated national effort
in research in early cancer detection. Substantial NCI involvement is anticipated in order to: (1)
facilitate interaction among the centers, (2) coordinate their efforts with other ongoing NCI and
non-NCl initiatives, (3) promote the use of this resource among the scientific and medical
communities, and (4) solicit the presentation of research proposal’s requesting the utilization of
the laboratory science discoveries, epidemiologic data and biologic specimens. It is anticipated
that prioritization of proposals requesting access to technologies/reagents developed through the
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Consortium for Biomarkers in Early Detection Research will be made by the Steering Committee
in consultation with the Advisory Committee.

CURRENT PORTFOLIO ANALYSIS: There are no standing activities supported by NCI
that have as the goal the “vertical,” sequential development of biomarkers for early detection,
beginning with basic discovery, to translational research, and to clinical validation. Also, there is
no existing NIH mechanism to expedite technology transfer across a broad spectrum of sciences
applicable to technology development from laboratory to clinical application. Portfolio analysis
suggests that developmental studies in biomarker research that originate in academic centers
have nowhere to go for definitive comparative testing or for validation, because there is little
formal connection between biomarker laboratory research and clinical application. Microsatellite
analysis, for example, has been rigorously tested for its analytical accuracy and found to be
associated with the early phases of tumor development. However, its value in screening is yet to
be determined. Hereditary cancer markers, such as APC, hMSH2, hMLH1, hMLH2, and other
serum-based markers, such as PSA, and CA-125, are being widely used without having
undergone validation and knowing if there is net benefit or harm as a result of their application.
A gap exists between basic research in preclinical early detection and the means for clinical
testing. At present, investigators develop molecular and genetic markers, and then move on to
new markers without validating the utility of previous ones. Validation studies do not often fare
well within the present peer-review system, because these studies are not necessarily considered
innovative, and they are also considered expensive.

PROGRAM EXPECTATION/EVALUATION: The establishment of improved strategies for
the identification of individuals with small neoplastic or preneoplastic lesions with reasonable
probability of progression (and that are amenable to cure) is the primary goal of this research
program. It is anticipated that the research will develop and evaluate an ensemble of biological
markers that will indicate the presence of early cancer or preneoplastic events. An ensemble of
markers is likely to be more useful and a better predictor of disease status than a single marker or
a narrow range of markers that might focus only on one or two pathways in carcinogenesis. Such
a strategy will require a multidisciplinary, mufti-institutional approach, such as the Network
presented here.

There is no precedent for this model. However, the present concept has been inspired by the
successful launching of The Cooperative Trials in Diagnostic Imaging by the Diagnostic
Imaging Program (DIP). The Early Detection Research Network will closely interact with DIP
and learn from its experience to periodically evaluate the success of this model. It will involve
the members of the various advisory groups, such as the Board of Scientific Advisors and the
National Cancer Advisory Board, to help evaluate the program against the criteria established by
the Advisory Committee.

PROMOTION: A critical element for success will be promotion of the Program. Editorials and
commentaries describing the objectives of the Program will be prepared and submitted to major
medical journals. Professional organizations will be specifically requested to publicize the
Program through their newsletters and to provide time for NCI presentations at their annual
meetings. Program plans to work with the Office of Cancer Communication in disseminating
information about the Program, especially through the press. Various industrial related
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organizations will be contacted about the Program and scientific directors invited to NCI.
Periodic workshops and symposia will be held on the research progress of the Consortium,
which will be published. An interactive Web page will be created to announce the availability
and receive input from investigators at large. Letters of Intent to collaborate will be encouraged.
In addition, members of the Consortium and other committees will be asked to publicize the
Program.

BUDGET: The Network will be funded through a Cooperative Agreement. $3.0 million dollars
for the first year, $10 million in the second year, and $12 million dollars each year after for a
total of six years are requested. The total cost is split into the following components: $4.6 million
to Biomarker Developmental Laboratories (10-12 awards); $2.0 million for Biomarkers
Validation Laboratories (2-3 awards); $3 million to Clinical/Epidemiology Centers (3-4 awards)
which includes $2 million for patient accrual (2000 patients @ $1000/case) which will not start
until year 2 and reimbursement will be based on per case basis; $400K for Data Management and
Coordinating Center (one award), and $2 million as Core Funds to the Steering Committee to
support collaborations with investigators within and outside the network on a competitive basis.
This core fund will reside with the Steering Committee. The yearly budget is shown below:

Fiscal Year Budget (in million dollars)
1999 03
2000 10
2001 12
2002 12
2003 12
2004 12

Note: The first year budget will be used as startup fund for planning, coordination, and initial
round of funding to Biomarker Developmental Laboratories.
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National Cancer Institute (NCI)/Division of Cancer Prevention (DCP)
EARLY DETECTION IMPLEMENTATION COMMITTEE MEETING

May 11, 1998
MEETING REPORT

Introduction and Welcome

Dr. Barnett Kramer welcomed the members and speakers to the third meeting of the Early
Detection Implementation Committee. To ensure that everyone had a copy of the 10 questions on
which the Committee is focusing, he arranged for these to be copied and handed out. Following a
round of introductions—during which new members were particularly welcomed—Dr. Bernard
Levin, Co-Chair, read through the 10 questions, noting that some are also being addressed by
various NCI offices. (For ease of reference, the list of questions is appended to this report as
Appendix A.)

The meeting packet—containing the agenda, a list of planned meetings (dates and locations), the
draft April committee action report and meeting report, a set of NCI function statements, a recent
article on intraepithelial neoplasia and surrogate endpoints, and the Report of the Cancer
Prevention Working Group—was distributed in advance of May 11 to committee members.

Dr. Kramer noted that the second meeting had featured discussion of behavioral and risk prevention
subjects as well as a briefing on related activities of the new NCI Division of Cancer Control and
Population Sciences and that this third meeting will focus on biological approaches—including (1)
evaluation of biomarkers and (2) early detection technology.'

Strategies on How to Develop a Biomarker

Dr. Sheila Taube

Dr. Taube provided hard copies of her slides and entitled her talk as “Why don’t we have more
markers that are reliable?”” She then reviewed the marker development process, pointing out
complexities, pitfalls, and the high dropout rate of promising markers. Her broad definition of the
term marker was “a characteristic of a cell or tumor that provides information to the physician to
aid clinical decisionmaking.” Examples ranged from the type of genome to RNA, secreted protein,
and even the status of lymph nodes as an indicator of the ability of a primary tumor to spread.

The potential uses of markers during screening are to identify risk and to detect early lesions.
During an office visit, markers could aid in differential diagnosis, helping to determine the next
tests to be performed, to predict outcomes, to guide therapeutic choices, and to evaluate response to
therapy or detect recurrences.

Marker development can start with the identification of a clinical need and the identification of a
characteristic potentially useful as a marker. Such a characteristic may be identified while studying

" The presentation of Family Registries/Cancer Genetics Network by Dr. Susan Nayfield that was scheduled for May 11 has been
deferred until after the announcement of the grant awards for the new network.
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tumor biology. In early clinical studies, a researcher looks for a correlation with a parameter of
interest—such as tumor stage or grade. A method of assay must then be developed. Eventually, the
first crude assay must be turned into a standardized assay system with reproducible results. In
choosing between alternative assays, the evaluation takes into consideration not just sensitivity,
specificity, and laboratory performance but the context of clinical usefulness. For screening, the
least invasive test is desirable as well.

Screening for early lesions is more straightforward than identifying risks, which can be
complicated by environmental interactions and the degree of genetic penetrance. To study markers
of risk can require large populations and a long time. A study, whether large or small, must be
designed with sufficient statistical power to test the hypothesis. If disease prevalence is not known,
the sensitivity and specificity characteristics cannot be determined. Until all the comparisons to be
included in a study have been identified, sample size cannot be calculated.

To validate a marker, it must be tested with a fresh set of samples or patients to determine if the
behavior is the same as in earlier studies. It must also be tested in the same format as the clinical
samples that will be run. In addition, the test needs to be run in such a way that the evaluators are
“blinded” to clinical information about the samples.

Dr. Taube described prostate-specific antigen (PSA) as an example of a marker that is in use
despite not yet having been properly validated as a screening tool for prostate disorders. The Food
and Drug Administration (FDA) approval was granted for use of PSA in monitoring, not for early
detection. As discussed at an earlier committee meeting, the PLCO (prostate, lung, colon, ovarian)
screening trial may provide the data to prove whether PSA is useful for screening.

Dr. Taube noted that for in vitro devices, FDA regulates labeling, not clinical usefulness. If a
device can perform a certain measurement, it is not necessary for that measurement to have proven
clinical utility. In addition, under new regulations for tests that are not invasive, FDA is not
required to ask an advisory panel to review the results of studies—although the agency may ask a
panel to advise in advance on the study design.

Discussion of Dr. Taube’s presentation

Dr. Minna, who reminded the group that this is his first meeting, asked about the types of early
detection under discussion. Dr. Kramer indicated that the DCP focus is on screening to identify risk
and detect early lesions (the first two indications for markers on Dr. Taube's slide 3)—that is,
detection that has a chance of changing the outcome. Dr. Minna suggested it might be possible to
conduct a quantitative assessment, setting a particular value for the odds ratio. However, Dr.
Kramer replied that the situation is more complex for several reasons—including the uncertainty in
the relative risk when, for example, the value keeps decreasing with each additional study of the
breast cancer genes BRCA 1 and BRCA2. Dr. Taube commented that Dr. Minna is speaking about
defining useful characteristics for a marker while Dr. Kramer is addressing what the relative risk
must reach to make it possible to study a genetic marker. Translating to the general population can
be challenging after working with families that have high penetrance. Dr. Minna then asked if
behavior that puts an individual at risk could be a marker. Dr. Kramer indicated that behavioral
markers are not currently included; the group is focusing on the assessment of technology. Using
cervical cancer as an example, Dr. Kramer mentioned that smoking and sexual behavior are not
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markers, but the human papilloma virus (HPV) is. Dr. Kramer also verified that inherited risk
factors are included.

Dr. Taube inquired why Dr. Kramer had not cited the third item on her third slide— “at time of
office visit to aid in differential diagnosis”™—when specifying situations in which markers can help.
She commented that markers can receive faster and better evaluations in that context. Dr. Minna
suggested that this approach is useful for identifying whether prostate cancer has a benign course
versus neoplastic lesions and for using mammography to categorize women as having no problem
versus DCIS (ductal carcinoma in situ) versus a neoplastic condition. Dr. Kramer said that DCP
considers screening to be a process applied to “subjects” who are asymptomatic individuals who
may have self-referred but who have no a priori reason for having a malignancy. In contrast,
“patients” have disorders requiring problemsolving. Dr. Urban added that even for an
asymptomatic individual, a marker can help determine whether to go beyond a routine physical
examination to do a test, such as a biopsy. Dr. Kramer then noted that exceptions tend to be made
to rigorous definitions when we want to help individuals suffering from disease and that it would
be helpful to have a group like this one develop objective criteria. The criteria might spell out what
information is needed before going to the next step.

Dr. Levin suggested that while the current focus is on early detection, Dr. Taube’s other uses for
markers could be incorporated later. Dr. Taube remarked that the hypotheses and endpoints are
different for the two types of studies. She mentioned that mammography is useful at identifying
risk but is not really diagnostic. Yet, Dr. Kramer commented, the Health Care Financing
Administration (HCFA) requires the funding of mammography for cancer testing.

Dr. David Sidransky

Dr. Sidransky identified his topic under the general subject of biomarkers as “From the bench to the
bedside: Designing a molecular diagnostic test.” He listed the basic steps in marker research and
development as (1) the concept—that is, a new idea (for a marker), (2) a new approach (assay), (3)
proof of the principle (does it have value?), (4) revising or improving the approach, (5) pilot
feasibility studies (in paired samples), (6) technology enablement (ensuring that more than one
laboratory can apply the approach), (7) prospective monitoring trials, and (8) a prospective
screening trial. In discussing each of these steps, Dr. Sidransky stressed the factors needed to
accomplish the goal and the pitfalls that might interfere.

Using a colon progression model, Dr. Sidransky said that it would be useful to be able to identify
markers (e.g., histopathologic changes) that indicate when to expect progression to the next stage,
such as... normal epitheliumohyperprolific epitheliumoearly adenomaointermediate adenomaolate
adenomaoneoplasia. This is an example of the first step in marker development—coming up with a
new idea or new approach. Ideas can flourish in a rich environment, with access to experimental
tools, dedicated scientists, and sufficient funding and recognition. Poor funding mechanisms, a lack
of commitment, and insufficient research tools are among the pitfalls.

Dr. Sidransky reported that development of the ability to identify a ras mutation in urine, tumor,
and stool led to molecular screening studies in bladder, colon, pancreas, and lung cancer situations.
One different approach is based on the concept that some cancers are clonal. His laboratory made
an observation related to microsatellite instability (MSI), compared markers, and sought funding
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from a biotechnology company after failure to obtain ROl grant funding from NIH. The behavior of
the markers appeared to be clonal.

To prove the original hypothesis, Dr. Sidransky indicated that the research group needed molecular
competence, access to a cancer panel, clinical samples, and application of a critical interpretation to
the results. He expressed particular concern about the deficit in critical interpretation that he has
observed in publications in this field. For the pilot testing that rechecks the hypothesis, access to
samples as well as establishment of boundaries and application of critical interpretation is again
needed. Potential pitfalls include a poor assay, poor sample collection, and poor interpretation.

The Hopkins group decided to develop a panel of 10 to 15 markers to test in a blinded fashion with
bladder cancer. New alleles were observed in tumor and in urine. There were chromosome
deletions and loss of heterozygosity. In the pilot study, the assay detected 19 of 20 cancer cases and
2 of 5 reinflammations and was negative for all 5 of the controls. However, as the number of
markers could not define all patients, the researchers decided to expand the number of markers to
20 in the next study, which was a small monitoring trial (i.e., the subjects have the disease, so this
is not a screening). A better assay was developed. It was also time to consider statistical analysis. In
this trial, the assay identified all cases of invasive (10) and high-grade (14) disease as well as 10 of
11 recurrences (91% sensitivity). The identification of recurrences was far better than that possible
using cytology. Both urine and cancer tissue were tested at 0, 9, and 13 months.

The next step scheduled was a larger, multisite trial in which individuals were followed at 6month
intervals. This study is ongoing but hampered by the fact that the industry partner is currently
under financial stress. A new collaboration with Rich Mathes using a capillary system will permit
96 markers to be tested simultaneously. Other collaborators and funding for technological
development are needed. If this trial can be completed, screening trials could be conducted next
with a robust assay and a continuing low false positive rate, but a very large study population
would be needed.

Dr. Sidransky made the following recommendations: (1) Establish centers of molecular diagnosis
making available a wide range of expertise and ability. (2) Increase R0O1 funding for biomarker
research. (3) Encourage collaborations with industry. (4) Develop a national diagnostic trials
group with national cohorts and biorepositories.

Discussion of Dr. Sidransky’s presentation

One committee member offered the interpretation that Dr. Sidransky’s group had conducted
observational studies, not trials. However, Dr. Sidransky said that the studies fit his definition of
trials. Dr. Minna stressed the importance of conducting prospective blinded studies and obtaining
informed consent to use samples.

Dr. Taube suggested that the hypothesis one is trying to prove can affect study design. Dr. Minna
described Dr. Sidransky’s first hypothesis as whether one could use genetic abnormalities to detect
bladder cancer in cells shed into urine by individuals with clinical cases. A second hypothesis
would be that asymptomatic individuals can be screened to predict who will have bladder cancer.
However, Dr. Ernster pointed out that this second hypothesis was not examined by the Hopkins
group. The group did examine whether the test could predict or detect recurrence. Dr. Ernster also
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offered the opinion that the term “false positive” should not be used with the study of recurrence
since all subjects have had the disease.

Dr. Knudson asked whether it is possible to predict the number of cells in a tumor from the
number detected in urine. Dr. Sidransky said that about 50 cells are needed for detection in urine.
It is possible to use the urine test to identify tumors of less than 5 mm in diameter and about 1 to
10 million cells. Dr. Knudson also inquired about the ability to use blood samples. Dr. Sidransky
noted that this depends on the type of cancer; he has observed low detection for bladder cancer but
higher for kidney cancer.

Dr. Taube raised two questions—whether screening should be done for every disease and what the
criteria for screening should be. Dr. Kramer pointed out that there are not enough resources to
screen for everything. One criterion beyond incidence should be prevalence. Dr. Taube asked
about screening populations that are at relatively high risk. Dr. Kramer liked the idea of
establishing criteria for developing screening tests and said that the impact of the disease would be
another criterion. He suggested a gathering of public health consultants and scientists to work on
the criteria. Dr. Ernster proposed three criteria: (1) a certain percentage decrease in mortality for a
particular cancer (e.g., 33% for colon cancer); (2) the number of subjects to be treated or screened
in order to extend life (saving one life or avoiding an event or saving from premature death); and
(3) the extent of unwanted consequences of screening (e.g., the false positives). Dr. Kramer noted
that these three criteria are applicable only after a marker has been developed and undergone a
trial. One concern is whether the trial is conducted using populations that reflect the actual
eventual use of the marker.

Dr. Srivastava noted that no one had addressed yet how long it takes to develop a marker. For
hereditary nonpolyposis colon cancer (HNPCC), 60 years were needed, and for BRCA1, 20 years.
Dr. Hayes suggested a backward view from the cancer to assess adenomal stages, localized
disease, and pre- or asymptomatic conditions even though this requires much work. Dr. Kramer
commented that applying this approach could prevent premature broad application of
still-unproven technology. Dr. Taube added that if a test is useful for detecting recurrence, it still
has to be evaluated for ability to detect early stage initial lesions. She agreed with Dr. Hayes that
screening for different stages is usually inadequate. Dr. Sidransky said that the performance of
TAGI is fairly good with an 80% identification rate. Dr. Minna recommended concentrating on
genetic changes for which there is strong biological evidence of a connection to tumorigenesis.

Cancer Genome Anatomy Protect (CGAP)—Dr. Robert Strausberg

Dr. Strausberg explained that CGAP, which is now 1 year old, aims to carry out a comprehensive
molecular characterization of malignant cancerous and precancerous cells. After an overview, the
plan calls for narrowing to the most informative markers. This molecular approach might include
modulators of carcinogenesis, hormones, and host factors. Alterations in DNA, expression, and
proteins can be examined—Ilooking, for example, for protein interactions and communications. To
be successful, CGAP wants to involve the technology and cancer communities to achieve an
integrated system of molecular analysis.

The timeliness of this project devolves from the accumulated evidence for molecular bases for
cancer, the new high-throughput technologies for molecular analyses, and the information base
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that is developing from the Human Genome Project. An early step is to establish an index of genes
that are expressed in tumor cells, along with their normal counterparts. One approach to gene
discovery is to identify tissue types in which a high rate of gene discovery can be expected.
Another approach is to look for genes that are uniquely expressed during progression to and in
cancer. The tool of laser capture microdissection, developed at NCI by Lance Liotta and
colleagues, can be applied to obtain very small sections and even individual cells. cDNA libraries
are then established for sequencing genes of normal and precancerous tissue as well as different
stages of cancerous tissue. Each library is derived from a single tissue sample or occasionally from
pooled samples. The libraries derive from both microdissected and nonmicrodissected tissues. The
initial focus in implementing CGAP is on five types of cancers—breast, prostate, lung, colon, and
ovarian.

Dr. Strausberg invited committee members to visit the CGAP website (updated weekly at
www.ncbi.nlm.nih.gov/ncicgap) and provide him with feedback (301-496-1550). CGAP plans to
conduct some analyses itself but encourages others to access its libraries and conduct their own
studies. Dr. Strausberg showed a sample visit to the site using the prostate library and
categorizing genes as tissue unique, tissue specific, or highly regulated. Initially, the site did not
include precancerous tissue but that will be added shortly. Histology is provided for a range of
tissues—for example, normal prostate tissue, low-grade prostatic interstitial neoplasia (PIN),
high-grade PIN, and prostate cancer. When nothing else is known yet about a gene, it can still be
categorized by an expressed sequence tag (EST) of about 300 nucleotide pairs. Data on the
website are also provided to GenBank.

Currently, CGAP has about 22,000 sequences, and more than 5,170 new genes detected. Dr.
Strausberg illustrated this graphically, showing the CGAP discoveries as part of some 400,000
genes that have been detected. As an example of a discovery that might have immediate benefits,
Dr. Strausberg mentioned the identification—using a CGAP EST and cloning a full-length
gene—of a gene for a catalytic subunit of telomerase by Tom Cech and colleagues. CGAP has
begun to apply electronic analysis to examine the uniqueness of expression of genes. A discovery
by Ira Pastan’s lab at NCI of three genes unique to prostate tissue (out of seven selected by ESTs)
was reported in a January 1998 research paper.

The current focus on gene discovery includes positionally cloned genes, oncogenes, and tumor
suppressors. The EST database is searched for matches (to date, 90.5% for positionally cloned
and 95% for oncogenes and tumor suppressors). Dr. Strausberg indicated that CGAP is examining
whether the project can maintain records of these matches and is assessing the informatics
resources that would be needed to do this. The intent is to share everything of value with the
research community.

CGAP goals for 1998 include continuing sequencing, mapping ESTs, full-length sequencing of
selected materials, identifying nucleotide polymorphisms, interfacing with gene expression
technologies, and starting up a mouse tumor gene index. The mouse CGAP model would permit
some kinds of testing and other research that cannot be done in humans but that can be used to
draw parallels with human cancers.

The range of participants in the NCI tumor gene index project includes collaborators at NIH (both
within NCI and at other NIH Institutes) and extramurally. For example, one group of collaborators

May 11, 1998 7



is involved in library preparation, another in library arraying, and still others in DNA work and
clone distribution. The overall aim of CGAP is to find out at what stage of a cancer an impact can
be made.

CGAP Discussion

Dr. Knudson inquired about finding that a gene is overexpressed in a number of different cancers.
Dr. Hayes suggested that—for screening—the subsequent step might be to look for message
transcripts in the sera of prediagnostic samples. Dr. Kelloff asked about the availability of tissue
resources. Dr. Strausberg said that CGAP is interacting with the community to expand its sources.
There are groups who want to contribute. However, pediatric samples are not yet available. For
high-quality libraries and sequences, the CGAP group wants to confirm the analyses of other
groups.

CGAP does have a steering committee to help guide the project. One criterion in selecting genes
to examine is their patterns of expression. The steering committee is focused on getting the current
project accomplished; it has not discussed what the next stage should be. Dr. Taube commented
that she agrees with Dr. Sidransky on the need for biorepositories. She is on the steering
committee and views CGAP as a database that researchers will use as a resource in their
Initiatives.

Dr. Levin asked how preneoplastic tissue is identified. Dr. Strausberg noted that microdissection is
used to obtain different cell types. Usually, the preneoplastic tissue is adjacent to a tumor. Tissue
labeled as normal showed no pathology near a tumor section when obtained by microdissection.
Bulk normal tissue is not checked in this way. No clinical follow-up is linked to the tissue
collection. Dr. Sidransky commented that it would help investigators to know the genetic status.
Dr. Strausberg said that this information is obtained more reliably with a larger number of samples
and correlation with expression. (Dr. Sidransky indicated an interest in lowexpression genes and
whether they might be below p53 in a pathway; he and Dr. Strausberg agreed to confer later on
this subject.)

Drs. Lee and Ernster raised a question about whether tissue adjacent to an invasive cancer is truly
representative of the preneoplastic state. The genetic makeup of the two adjacent tissues is also
relevant. Drs. Hayes and Minna expressed concern about localized tissue samples being too
narrow. For example, a lung cancer can affect epithelia quite distant from the lung, presumably by
clonal genetic changes.

Dr. Strausberg reported that clones will be discussed at a meeting in early June. Dr. Minna
suggested that the Early Detection Planning Committee might be able to provide input. One issue
will be the size to require for clones—possibly 2 kb or longer. The d